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NATIONAL 

SE 9000 

ENTERTAINMENT UNIT 



Stereo for the connoisseur — 
the limited production SE 9000 



You may already know of the all solid state 
National SE9000. Regarded as one of the world's 
most advanced entertainment units, it has already 
become a classic in its own time. Entirely hand- 
built from circuits to oriental teak cabinet, it 
reproduces sound with the most uncanny 
accuracy, to give truly breathtaking performance. 
Understandably, the SE9000 is produced in 
limited numbers and available only at selected 
retailers who will be glad to arrange a demon¬ 
stration for you. 


SPECIFICATIONS: NATIONAL SE9000 

Transistors: 41 Speeds: 33, 45, 78 r.p.m. (phono) 

Diodes: 20 Stylus: Diamond -f- Sapphire 

Power Output: 44W (22W + 22W) Tape Recorder: RS-776US-1 

P.M.P.0. 4 track, 2 head 

22W (11W + HW) 3 speeds (1%, 

I.H.F. 3{, 1 { i.p.s.) 

Frequency Response: 30 20000 c/s 
Dimensions: 49 5 / 3 " (W) x 27 5 / 8 " (H) 
x 165/s " (D) 


A To HAC0 DISTRIBUTING AGENCIES PTY. LIMITED 
57/69 Anzac Parade, Kensington, N.S.W. 2033 

I Please send me further information on the SE9000 

j Name - j 

I Address --- 

———il’i-J 


Printed and published by Sungravure Pty. Limited, of Jones Street, Broadway, at Morley Avenue, Rosebery. 
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Honour for I.R.E.E. 


A few days after our last issue went to 
press, the Institution of Radio and Electronics 
Engineers Australia announced officially that it 
had been granted a Royal Charter. The announce¬ 
ment came as the climax to many years of plan¬ 
ning towards this end by the I.R.E.E. Council. 
It had involved a critical examination of the 
structure and affairs of the Institution to ensure 
that requirements fundamental to the granting of 
a Royal Charter could be met. The Duke of 
Edinburgh’s gracious gesture, in 1965, of personally presenting the Dun- 
rossil Memorial Lecture gave the Institution reason to hope that its 
petition would receive favourable consideration. That hope has now 
been realised and “Electronics Australia” joins in congratulating the 
Institution on this important occasion. 

The significance of a Royal Charter is explained by Professor 
R. M. Huey on page 11 of this issue. As he points out, the Charter 
confers an honour upon the Institution and its individual members 
but, equally, it highlights the obligations of membership at both tech¬ 
nological and sociological level. It is within the power of Institution 
members now to dignify or discredit the title “Chartered Electronics 
Engineer.” 

Taking a wider view, there is a sense in which the Charter is 
important to everyone involved in the Australian electronics industry, 
whether or not they are affiliated with the I.R.E.E. It recognises the 
present stature of an industry which, within living memory, has grown 
from primitive concepts of wireless communication to a technological 
force which has revolutionised every aspect of science and industry, 
and changed the social pattern throughout the world. 

In the face of such a statement, it may seem strange to suggest 
that Electronics can do with greater recognition—yet this is true. 
Despite its enormous ramifications, electronics is still the newcomer in 
learned circles, a disturbing element in the established patterns of 
industry and education and one of the “other careers” which young 
people may conceivably follow if they are inclined to “branch out” 
from the established vocations. 

I feel that the title “Chartered Electronics Engineer” is going to 
play an important part in attracting young people to an industry which 
is hungry for talent. 


w. n With 


lams 
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COVER PICTURE: Keeping well up with world developments in 
television production, Sydney’s ATN 7 commercial station is now 
recording programs on 35mm colour film stock. The film cameras 
are equipped with television channels to allow established television 
production techniques to be used. (See story beginning Page 4). 
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NEW INSTROL AMPLIFIERS 





Yes, we carry a range of imported loudspeakers, players, amplifiers and tape recorders. 
Please state your requirements and we will gladly quote. AU well-known brands stocked. 


Instrol offers you high quality high fidelity at a 
most reasonable cost. This fully transistorised 
amplifier features maximum power of 20 watts per 
channel, 30 to 20,000 Hz. Front panel head¬ 
phone jack, better than 1 i p.c. harmonic distortion, 
plus many other fine features. A machine which 


will provide you with incomparably fine repro¬ 
duction of your favourite recordings plus facilities 
for instantaneous tape recording and playback. 
Suitable for both ceramic and magnetic pick-ups. 
PRICE $99.00. 


MODEL UA-21 

STEREO 

AMPLIFIER 


Smaller brother to the UA-41, this 
10 watts per channel amplifier is 
ideal for use in conjunction with 
crystal and ceramic pick.ups. The 
Instrol UA-21 offers high quality 
sound at very low cost. $58.00. 


INSTROL AMPLIFIER-TUNER MODEL ATI 

A custom-built precision instrument tastefully presented 
in a high-quality, craftsman-made cabinet. Designed in 
Australia to suit Australian conditions and made from 
readily available local materials. 18-20 watts R.MS. 
* M pWCE° WCr 36-40 watts). 

Without cabinet. $133.50 

Extra for cabinet: 

Walnut or Maple . $15.00 

Teak or matched special .. . . .. $16.50 


• INSTROL 

• PLAYMASTER 

• FISHER 

• ROLAND 

• TRIO 

• SANSUI 

• WHARFEDALE 

• GOODMANS 

• SHURE 

• A.D.C. 

• DECCA 


• LABCRAFT 

• ALL BALANCE 

• DUAL 

• ELAC 

• GARRARD 

• SONY 

• BRENNELL 

• MINICONICS 

• AKAI 

• TEMPO 

• LEAK 

• QUAD 


INSTROL 


MODEL UA-41 

STEREO 

AMPLIFIER 

• FULLY TRANSISTORISED 

• 20 WATTS MAX PER CHANNEL 


2 


ELECTRONICS Australia , January, 1968 































instrol mimmmma 


RECORD & 
PLAYBACK 


Smart teak trim, Simple push-button operation, recording level and bat¬ 
tery condition meter, microphone with on-off switch, etc. 

High quality recording and playback. 500 mV output and 100 to 
7,000Hz, capstan drive, and operates perfectly in any position. 

Powered by 4 inexpensive size C 1.5V cells, or optional plug-in 
240V AC power supply. 


Use it AT HOME—IN THE CAR—AT PICNICS— 
MEETINGS—THE OFFICE. Optional accessories 
which include headphones, footswitch and A.C. 
power unit, enables us to offer you a complete 
portable office dictating system for well under 
$100.00. The machine, Instrol Model 33 as 
illustrated, complete with batteries, micro¬ 
phone (including stand and case) costs 
you only $75 (Plus $1 reg. post) 


Make your own cabinet and save $ $ $ 

A complete range of high-quality Hi-Fi Cabinets. Tailored to suit the equipment of 
your choice and most economical. In the Instrol range there are more than 20 equipment 
and speaker cabinet designs. Each is available, built and polished or in kit form to 
make yourself. A hammer, screwdriver and a few hours of your time is all you require 
to make your own. All parts pre-cut, best-quality materials, full instructions supplied— 
all for little more than half the cost of ready-made cabinets. It*s great fun, too—but why 
not send or call for the free Instrol Cabinet Brochure? Profusely illustrated with full 
specifications and measurements. 


BROADWAY ELECTRONICS 

(SALES) PTY. LTD. 

32 GLEBE PT. RD.. GLEBE, NAW. 
Phone: 68-1171. 

(Only 100 yards from Broadway, and 
open Saturday mornings.) 


mm 


PLEASE NOTE: Our Hi-Fi 
Store is at Glebe, and the 
Phone is 68-1171. This does 
not yet appear in the tele¬ 
phone directory. The spare 
parts, test equipment, kit sales, 
etc., are still at the original 
address, 206 Broadway — 
Phone 211-4224 (3 lines). 

Only the Glebe Store is open 
on Saturday mornings. 




NAME .. 
ADDRESS 


0 Instrol Amplifiers [] Instrol Ctblneti 
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Filming an episode of the popular “McGooley” series in ATN 7’s new studio, 


\ 


ATN 7 


Films Programs In Colour 


ATN has just completed construction on a brand new studio which 
is equipped with a system for recording television programs on film. 


The studio is a large one, measur¬ 
ing 90ft x 70ft x 28ft high and em¬ 
ploys a number of features which are 
new to Australian television. The 
most striking innovation is the use 
of specially designed 35mm film 
cameras which have built into them 
an electronic plumbicon television 
channel, the cameras of which looks 
through the film-taking lens and pro¬ 
vides a picture of what the camera 
is “seeing” for the benefit of the 
director in the control room. The 
television channel also provides the 
camera viewfinder, which is also elec¬ 
tronic, and is located at the rear of 
the camera for the use of the camera 
operator. 

A question which springs to mind is 
— “Why use film cameras in a tele¬ 
vision studio?” In fact, this develop¬ 
ment is the culmination of a trend 
which began some years ago, brought 
about by dissatisfaction with the then 
available telerecording equipment. The 
need to record live productions so that 
they could be used again and sold to 
other networks was an economic nec¬ 
essity, so that the enormous cost could 
be spread. Unfortunately, telerecording 
equipment suffered from a serious 
drawback — only one of every two 
fields could be recorded, and picture 
quality was only just acceptable. Im¬ 
proved telerecording equipment later 
appeared, but by then videotape re¬ 
corders were appearing on the scene, 
capable of excellent picture quality. 

A major disadvantage of videotape 


systems is that they produce recordings 
suitable only for the standards of the 
system on which the program origin¬ 
ated. Thus programs recorded on the 
American 525-line system are not suit¬ 
able for use in countries where differ¬ 
ent standards are used. However, 
film is universal in application, and 
can be used on any television sys¬ 
tem, regardless of the standards used. 
Consequently, the idea arose of com¬ 
bining a film camera with the televised 
studio camera, using the same optical 
system on a time-shared basis, to 
make a film record of the program as 
the show proceeded. A telerecording 
of the “on-air” program was used as 
a guide to editing and splicing the final 
film copy. (See article “Combination 
Movie-TV Camera,” in “Radio Televi¬ 
sion and Hobbies,” July. 1956.) 

Nowadays the emphasis has shifted 
somewhat. Instead of producing a live 
TV show which is filmed, it is more 
convenient to produce a film directly, 
but using well established TV produc¬ 
tion techniques rather than the slow 
and costly film industry techniques. A 
single day on the television studio 
floor must often suffice for the shoot¬ 
ing of a program episode, whereas it 
is not unusual for a film studio to 
turn out only a few minutes of usable 
material. The combined film/TV cam¬ 
era allows the director to view the 
progress of the program on the moni¬ 
tors in the control room, exactly as in 
a live production, and to select any 
one of the cameras at will. 


One major advantage of the film 
system is that material can be shot 
in colour, and in fact ATN 7 is film¬ 
ing in colour with the object of selling 
their shows, such as McGoolev, to 
overseas networks who now screen a 
large proportion of their programs in 
colour. 

The cameras were supplied by Arn¬ 
old and Richter, working in conjunc¬ 
tion with Siemens and Halske and 
Fernseh, all of West Germany. Arnold 
and Richter make the film transport 
and are well known for their motion 
picture cameras. Siemens and Halske 
produce the control equipment and 
Fernseh the electronic components, 
which include synchronising waveform 
generators, plumbicon cameras, picture 
monitors and a host of ancillary items 
such as distribution amplifiers and 
camera cables. The whole of the elec¬ 
trical and electronic equipment is solid 
state and afi of it is housed in the 
three-position control console which is 
located in the control room adjacent to 
the studio. 

The television pictures for the direc¬ 
tor’s control desk and for the camera¬ 
man’s viewfinder are produced by a 
pliumbicon tube which is integrated 
into the design of the camera. The 
image for the electronic camera comes 
from the same zoom lens as is used 
for exposing the film, so that the pic¬ 
ture seen on the viewfinder is exactly 
that which will appear on the film. 
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The image is shared between the 
film and plumbicon camera on a time- 
division basis; the image is directed to 
the plumbicon during the period the 
film is being pulled down between in¬ 
dividual frame exposures. A mirror on 
the shutter directs the image to the 
plumbicon tube as it dhuts it off from 
the film. 

The picture being seen by each of 
the three cameras in the studio is 
available in front of the director and 
switcher at all times, whether the film 
in the camera is running or not. This is 
achieved by ensuring that, when the 
shutter is stationary, it always stops in 
the position at which light from the 
lens will be reflected into the plumbi- 
oon tube. Under this condition, the 
plumibicon receives all the light from 
the lens without interruption and a 75 
per cent loss filter is automatically in¬ 
serted, so that the brightness of the 
picture produced by the electronic 
camera is the same, whether the shut¬ 
ter is revolving or stationary. 

Sound is recorded on two of three 
magnetic tracks provided on a 35mm 
oxide-coated film. One sound track is 
reserved for dialogue and one for 
sound effects, musical accompaniment, 
etc. This permits considerable flexi¬ 
bility in subsequent mixing to provide 
optimum balance between the two. The 
third track records a series of steady 
cones which identify the camera in 
use at any particular time; 400Hz for 
camera 1, 1100Hz for camera 2, and 
so on. This is used to assemble the 
complete print from the short takes 
made in each camera. 

When the director “takes” a given 
camera, say No. 2, the switcher presses 
the appropriate button and the film 
transport of that camera runs up to 


speed. After a predetermined time to 
allow the camera to come up to speed— 
less than .25 second—the control sys¬ 
tem automatically puts into effect a 
number of cues and functions. These 
are: 

1. The “tally” light on top of the 
camera is illuminated. 

2. The 1100Hz tone which identi¬ 
fies camera 2 is fed to the control 
track of the sound recorder. 

3. A miniature lamp is illuminated 
in the camera. This puts a mark on 
the edge of the film to indicate the 
frame at which the “take” commenced 
and the camera which was used. 

4. The vision output of camera 2 
is switched to the “line” picture moni¬ 
tor which shows the pictures of any 
of the cameras selected in sequence. 

5. If another camera, say camera 
1, has been running at the instant 
at which camera 2 was “taken,” that 
camera would be automatically 
switched off after a brief delay. The 
delay ensures that there will be a few 
frames of film photographed to over¬ 
lap those of the new camera. 

6. The 400Hz audio tone identify¬ 
ing camera 1 on the control track of 
the sound recorder would be stopped. 

After the recording is completed, 
the film negative is removed from the 
cameras and developed, and from it 
a work print is made. The work print 
is assembled by placing the 35mm 
three-track sound recording on a 
synchroniser and winding it through 
until the first tone appears on the 
control track. If this is a 400Hz tone 
it means that film from camera 1 was 
used for the first take, so the first 
roll of film from camera 1 is also 
placed on the synchroniser and the 
first frame of the picture, as indicated 



All the motion picture mech¬ 
anism and the viewing elements 
of the television camera chan¬ 
nel are combined in one casing. 
The image entering the lens 
is shared between the film and 
plumbicon pick-up tube on a 
time division basis. 



ft & fc 

_I3_$3_ 8S ^ 


Picture Control Desk 


Schematic diagram of the new ATN 7 studio , show¬ 
ing the passage of a program from camera to aerial. 
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Sure we can smile 

Beyschlag Carbon-Film Resistors have the 
best performance:price ratio available 

The BEYSCHLAG deposited car* element is further protected by five For further details contact: 
bon film resistor is an extremely individual layers of special lacquer Standard Telephones and Cables 
stable component which scientific each followed by controlled oven Pty. Limited, Moorebank Avenue, 
research and modern automated baking, ensuring maximum protec- Liverpool, N.S.W. 2170, Phone 
processing has made available at an tion. This enamel withstands up to Sydney602.0333. Melbourne480.1255. 
economic price. 1000V DC before breakdown. Canberra 49.8667, Brisbane 47.4311. 

The carbon layer is deposited on BEYSCHLAG premium quality re- Adelaide 51.3731. Perth 21.6461. 
the finest ceramic rods at tempera- sistors are supplied on a continuous 
tures approaching 1000°C — far in tape called Autoband so that they 
excess of environmental conditions may be fed directly from their 
when in use. The resistance packaging into automatic lead cut¬ 
ting and bending machines em¬ 
ployed to prepare components for 
printed circuit boards. 


AN TTT 

JLJLJL. worldwide telecommunications and electronics 
ASSOCIATE 
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by the light cue on the edge 
film, is placed in line with the start 
of the 400Hz tone. 

Both the sound tape and the work 
print are then wound through until the 
tone suddenly changes to a different 
frequency. Tnis indicates that a new 
camera is to be used and film from 
the appropriate camera is then spliced 
on to that which has already been 
wound through. By following this pro¬ 
cedure throughout the program, a work 
print of the complete program is assem¬ 
bled in which all of the action is syn¬ 
chronous with sound or dialogue re¬ 
corded on the sound effects and dia¬ 
logue tracks of the three-track magnetic 
recording. 

For review purposes, the composite 
work print can be exhibited in a pre¬ 
view theatre using sound from the 
three-track magnetic recorder, which is 
held in synohonism with the pro¬ 
jector by an electrical inter-lock. If the 
result is satisfactory the sound track 
can be re-recorded with additional 
effects or music and from this com¬ 
posite release prints are ultimately 
made. 


ABOVE: The sound control 
position at which the sound 
channel is recorded and sounds 
effects mixed in, for marrying 
to the film sound track . 


that lamps can be used for exposing 
colour film (for colour television) 
throughout their life. Old-style incan¬ 
descent lamps maintain their correct 
colour temperature for colour tele¬ 
vision purposes for only 15 hours. 




Although the master film is made 
on 35mm stock, release prints will 
invariably be made on 16mm stock. 
The larger master print provides better 
quality, lower grain etc., and these ad¬ 
vantages can be retained in the smaller 

release nrint hv rf»n.v>n r\f 1rm/*»,r 


BELOW: The control room of 
the new studio, showing the 
monitors from which the direc¬ 
tor selects the scene to be in- 


sensitivity and finer grain of dupli¬ 
cating stock. The higher cost of the 
35mm master is a minor disadvantage, 
but one which is regarded as justified 
in view of the improved quality which 
it makes possible. 

Special attention has been paid to the 
acoustics of the new studio and new 
acoustic control materials and designs 
have been incorporated. The acoustic 
absorbing material used over the roof 
and sides of the studio is in the form 
of “blankets,” prefabricated from 2in 
of high density rockwool fixed between 
membranes of aluminised and fibre- 
glass reinforced sisal. The front alu¬ 
minised membrane which is seen from 
the studio is perforated and the acoustic 
blanket is suspended approximately 9in 
from the wall so that an air space be¬ 
hind it is provided. This air space is 
used to ensure proper absorption at 
low frequency and also provides a re¬ 
turn duct for the air-conditioning sys¬ 
tem. 

The acoustic qualities of the studio 


are further enhanced by the adoption 
of sound diffusion, achieved by stag¬ 
gering the acoustic treatment on two 
of fthe walls so that a high standard 
of sound quality is possible in record¬ 
ing. The new design makes the studio 
suitable for both dramatic television 
performance and for music recording, 
m the event that the studio in the 
future would be used for variety or 
orchestral programs. Great attention 
has been paid to the sound installation, 
there being a separate sound control 
room equipped with an A.W.A, solid- 
state console which includes all the 
facilities necessary for modern sound 
recording of television programs. 

Another feature of the new studio 
is production lighting. The whole of 
the lighting for {production purposes is 
of the tungsten-halogen type which 
has the advantage of producing more 
light for a given power input than 
tungsten filament lamps maintaining a 
constant colour temperature through¬ 
out the life of the lamps. This means 


For a number of years, lamps which 
have been known as “quartz-iodine” 
have been used and have been charac¬ 
terised by their high efficiency and 
ability to maintain constant colour 
temperature throughout their life. 
More recent research has shown that 
other substance^ which are related to 
iodine and are members of the same 
“halogen” group give similar and 
sometimes even better performance 
than iodine. The halogens are chlo¬ 
rine, bromine, {fluorine, etc. They are 
non-metallic and are very active ele¬ 
ments. The halogen gas in the enve¬ 
lope with the filament causes la re 
cycling of the tungsten, precluding its 
deposition on the walls of the enve¬ 
lope. This eliminates darkening of the 
lamp with use, resulting in good light 
output and constant colour tempera¬ 
ture throughout its life. 

In order to make the halogen cycle 
work, the bulb temperature has to be 
very high, which means that 
cannot be used because it would 
This has led to the use of a quartz 
envelope. The small physical size of 
the tungsten-halogen lamp results also 
from the fact that the envelope musf 
be sufficiently hot to sustain the re 
cycling of the tungsten evaporated off 
the filament. 

The control of the studio lighting 
is also new and comprises a fully 
solid-state 140-channel control console 
with 12 pre-set facilities. These are 
coupled to silicon controlled rectifier 
dimmer modules, which arc used to 
switch and dim, if necessary, all the 
studio lights. A total lighting power of 
capacity of 430KW is provided, with 
provision for expansion to 645KW 
necessary. 

A complete system of catwalks has 
been installed in the roof of the studio 
so that all arrangement of lighting is 
done by the lighting staff working 28 
feet above the studio floor. This en¬ 
ables production sets to be lit w 
any interference, by lighting staff, 
their erection and setting up. 

The whole installation is separately 
air-conditioned, with sufficient cooling 
capacity to cope with the lighting con¬ 
ditions likely to be required for colo*’ 
television. 
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JOHN DALTON — Father of 

John Dalton, the great English physicist, was born just over 200 years ago, He was the 
first to formulate the theory of the atomic structure of matter, and is best known 
for his work in this direction, but he also made important contributions in other fields, 
notably meteorology and colour blindness. 


by H. Hayhurst (President, Manchester Literary and Philosophic Society) 


John Dalton, the son of a hand 
loom weaver, was born in Eaglesfield, 
in the north England county of Cum¬ 
berland, on 6th September, 1766. He 
was educated locally and began to 
teach in the village school at the age 
of twelve. When he was fifteen he re¬ 
moved to the nearby town of Kendal 
and became an assistant in the board¬ 
ing school of his cousin, George Bew- 
ley. Bewley retired in 1785 and the 
brothers Jonathan and John Dalton 
became joint owners of the school. 
John left the school to go to Man¬ 
chester in 1793 but it was during his 
period at the school that John acquir¬ 
ed his interest in meteorology. He 
continued his observations for 57 years 


even to within a few hours of his 
death. He collected a mass of invalu¬ 
able data as he made about 200,000 
observations. 

Dalton had the ambition to become 
either a physician or a barrister but 
he was very bluntly told by an uncle 
that both professions were out of the 
reach of a person in his circumstances. 
He was advised that if he was tired 
of being a teacher, he might, with a 
little capital and great industry, estab¬ 
lish himself in the humbler sphere of 
apothecary or attorney. 

On his arrival in Manchester, Dal¬ 
ton was appointed tutor in Natural 
Philosophy and Mathematics at the 
New College — sometimes called the 


Manchester Academy—which »had 
been founded in 1786. This was one 
of the nonconformist academies estab¬ 
lished as a result of the exclusion of 
dissenters from the universities of Ox¬ 
ford and Cambridge. 

The aim of the college was to pro¬ 
vide a full course of education for 
students for the ministry and “prepa¬ 
ratory instruction for the other learned 
professions as well as for civil and 
commercial life.” It was open to 
“young men of every religious deno¬ 
mination.” 

The New College replaced the War¬ 
rington Academy (1757-1786) at which 
Joseph Priestley taught languages be¬ 
tween 1761 and 1767, When the Aca¬ 
demy was dissolved in 1786, its library 
of several hundred volumes was 
transferred to the Manchester Aca¬ 
demy. At that time, Manchester claim¬ 
ed to have “one of the best public 
libraries in the kingdom” — that of 
Chetham’s College. At the time of 
Dalton’s arrival in Manchester. Chet¬ 
ham’s College library consisted of 
some 6,000 volumes of which over 
2,000 were on science, Dalton, there¬ 
fore, had access to works on science 
which were not available to him in 
Kendal. 

Shortly after arriving in Manchester, 
Dalton made the acquaintance of 
Robert Owen who introduced him to 
the meetings of the Literary and Philo¬ 
sophical Society. Dalton joined the 
Society in 1794 and within a month 
he presented a paper entitled “Extra¬ 
ordinary facts relating to the vision 
of colours.” In his paper, he gave an 
account of his investigation of what 
was later termed colour blindness. 
Dalton himself suffered from this de¬ 
fect and for many years it was called 
“Daltonism”; this term still persists in 
some countries. This particular paper 
was the first of the 116 he communi¬ 
cated to the Society. 

The story is told that Dalton bought 
some bright red stockings for 
his Quaker mother. She was amused 
and dismayed when she described them 
as red “as a cherry.” Dalton could not 
agree, since red and drab appeared the 
same to him. This episode was not 
given as the reason for the discovery 
of colour blindness in his paper in 
1794 (published in 1798). He attributed 
the discovery to his botanical work, as 
he recalled that he often seriously in¬ 
quired if a flower was blue or piink, 
but his question was usually consider¬ 
ed a jest. He stated that he was never 
convinced of (he peculiarity of his 
vision, until he accidentally observed 










Atomic Theory 
1766-1844 


the colour of the flower of Geranium 
zonale by candlelight in the autumn 
of 1792. The pink flower appeared to 
him to be sky blue by day but by 
candlelight it was red. He realised that 
with hiis abnormal colour vision he 
saw fewer hues than a person with 
normal vision. 

He stated, “I found that persons in 
general distinguish six kinds of colour 
sin the solar image, namely, red, orange, 
yellow, green, blue and purple. New¬ 
ton, indeed, divides the purple into in¬ 
digo and violet but the difference be¬ 
tween him and others is merely nomin¬ 
al. To me it is quite otherwise. I see 
only two, or at most three distinc¬ 
tions. My yellow comprehends the red, 
orange, yellow and green of others; and 
my blue and purple coincide with 
theirs.” Dalton’s explanation of his de¬ 
fect was that his eye media must absorb 
the red end of the spectrum and so 
prevent him seeing as other men did. 
He bequeathed his eyes for examina¬ 
tion after death and the post mortem 
examination showed that the eye media 
was transparent. 

Dalton became one of the Joint Sec¬ 
retaries of the Literary and Philoso¬ 
phical Society in 1799, a vice-president 
in 1808 and he was elected president in 
1817, an office he held for 27 years 
until his death in 1844. This was a 
record. No other person has held the 
office of president for more than two 
years at a time. It was during Dalton’s 
period as president that the activities 
of the Society concentrated more on 
science and less on the literary aspect. 
Dalton relinquished his post at the 
New College after six years and then 
devoted his time to private teaching 
and research in a room set aside for 
his use as a study and -laboratory, in 
the house of the Literary and Philo¬ 
sophical Society. One might speculate 
that the building of their own premises 
by the Society might have affected Dal¬ 
ton’s stay in Manchester. Up to the 
opening of the building in 1799, the 
Society had met /in a variety of places 
and Anally settled in a room adjoining 
Cross Street Chapel, Manchester. It is 
known that Dalton received offers to 
move elsewhere but perhaps the facili¬ 
ties provided by the Society at 36 
George Street persuaded him to remain 
in Manchester. It was in this room 
he carried out the experiments which 
led him to develop his atomic theory 
in 1803. This brought renown to Dal¬ 
ton and to the Society; there is no 
doubt that this was Dalton’s most im¬ 
portant work. 

In his atomic theory, Dalton assumed 
the atom to be the smallest particle of 


an element capable of taking part in a 
chemical reaction. He stated that the 
atoms of any one element were alike 
in weight and in all other properties 
but different from the atoms of other 
elements in these respects. He further 
stated that as a result of chemical re¬ 
action, atoms of different elements may 
combine together to form chemi¬ 
cal compounds, the atoms uniting in a 
simple numerical ratio of whole num¬ 
bers. From these points we have the 
basis of atomic weights and the rules 
of chemical combination. At first, his 
atomic theory had many critics but 
it has stood the test of time. 

In 1816 the Academie des Sciences 
in Paris made Dalton a Corresponding 
Member and when he visited Paris in 
1822 he was received with great honour 
by French scientists and on his re¬ 
turn to England the Royal Society elect¬ 
ed him to the Fellowship. In 1825 
George IV founded two annual prizes 
to be at the disposal of the Royal 
Society. Davy, the President of the 
Royal Society, in his annual address 
of 1826, announced that the first award 
would be to Dalton “for the develop¬ 
ment of the chemical theory of De¬ 
finite Proportions, usually called the 
Atomic Theory, and for his various 
other labours, and discoveries in phy¬ 
sical and chemical science.” In 1830, 
the Academie des Sciences elected him 
one of its eight foreign associates. The 
University of Oxford conferred upon 
him the degree of DCL in 1832. In 
Edinburgh, the University awarded 
him the degree of LLD in 1834 and 
the Royal Society of Edinburgh elected 
him to the Fellowship. He delivered 
lectures at the Royal Institution in 
London and in Edinburgh, Glasgow, 
Birmingham and Leeds. Dalton was 
awarded a Civil List pension of £150 a 
year when he was 66; this was increas¬ 
ed to £300 a year in 1836. 

Dalton^ recognition in London and 
on the Continent led some of his 
friends and admirers to start a subscrip¬ 
tion list for a statue of him by the great 
sculptor. Chantry. This statue was 
placed in the entrance hall of the 
Royal Manchester Institution — now 
the Art Gallery in Mosley Street, Man¬ 
chester. It was later transferred to 
the Manchester Town Hall where it 
now stands opposite to that of one of 
his most famous pupils—James Pres¬ 
cott Joule. Dalton was presented at 
Court and the “Manchester Philoso¬ 
pher” was received with marked at¬ 
tention by William IV. As Dalton was 
a Quaker he refused to wear a sword 
with Court dress and he was presented 
to the King wearing the scarlet and 
crimson gown of a DCL of Oxford. 



The Manchester Literary and 
Philosophical Society's old 
house. The room used by Dal¬ 
ton as a laboratory was on the 
left of the entrance. This photo¬ 
graph was taken in 1904 . The 
original building was destroyed 
by bombing in 1940 , and has 
since been replaced by a new 
building . 


Because of his colour blindness he did 
not realise the bright colours of his 
gown; he thought he was wearing a 
gown of sombre grey. 

Dalton never married and when 
asked the reason late in his life, he 
answered, “I never had time.” When 
he died on July 26, 1844, the Corpora¬ 
tion of Manchester gave him a public 
funeral. His body, in a sumptuous 
mahogany coffin, was placed in the 
Town Hall and during the five days 
of the lying in state over forty thou¬ 
sand people passed before it. The 
funeral procession to Ardwick Ceme¬ 
tery was over a mile long and consist¬ 
ed of over a hundred carriages as well 
as representatives of official bodies on 
foot. All business was suspended in 
the streets through which the proces¬ 
sion passed and some factories closed 
for the day. The grave was later cov¬ 
ered by a large granite slab and sur¬ 
rounded by railings. The site of the 
cemetery has now been converted into 
playing fields and the part of the 
gravestone bearing the name JOHN 
DALTON has been built into the en¬ 
trance hall of the Manchester Literary 
and Philosophical Society’s new build¬ 
ing. This was opened in 1960 and re¬ 
placed the 1799 building destroyed by 
bombing in 1940. Another portion of 
the stone, together with Dalton’s statue 
recently removed from Piccadilly, 
Manchester, is in the grounds of the 
John Dalton College, Manchester, o 
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ROYAL CHARTER GRANTED 
TO I.R.E.E. AUSTRALIA 


The granting of a Royal Charter by Her Majesty Queen 
Elizabeth II to the Institution of Radio and Electronics 
Engineers Australia, announced recently, is an event of major 
importance to the institution. 



From time to time, a Royal Charter 
is issued to learned societies and pro¬ 
fessional institutions based in the U.K., 
and other countries of the British Com¬ 
monwealth. The most recent grant of 
a Charter to the Institution of Radio 
and Electronics Engineers Australia is 
the second such grant to a profes¬ 
sional engineering body in Australia; 
the first such was to the Institution of 
Engineers, Australia, in 1938. 

The grant of a Royal Charter is 
rare, and is thus clearly recognisable 
as carrying considerable significance. 
The Charter is sought in the first in¬ 
stance by the applicant body petition¬ 
ing the reigning monarch through the 
Prime Minister of the country con¬ 
cerned and the Privy Council. An ap¬ 
plicant society must clearly demon¬ 
strate the professional nature of its 
constitution and conduct and the ade¬ 
quacy of its safeguards for preserving 
these attributes in the future, and care¬ 
ful inquiries are made at each stage 
on these points. 

In the United Kingdom there exist 
only 14 chartered professional engin¬ 
eering institutions. The first such was 
The Institution of Civil Engineers, char¬ 
tered in 1828. At that time there ex¬ 
isted only two recognised branches of 
engineering—military and civil. Short¬ 
ly afterwards there came into being an 
institution devoted to the affairs of the 
mechanical engineers, whose activities 
multiplied with the application of 
steam-power during the nineteenth cen¬ 
tury. Later there arose The Institu¬ 
tion of Electrical Engineers and other 
bodies for particularised branches. 

In 1919 was established the British 
institution devoted to Electronic and 
Radio Engineering (the IERE, so slight¬ 
ly different in name and initials to the 
Australian IREE) and this body was 
granted a Royal Charter in 1961. 

Until now there has been only one 
chartered professional engineering body 
exercising a qualifying function in Aus¬ 
tralia, The Institution of Engineers, 
Australia. The latter body was con¬ 
stituted in 1919 by the amalgamation 
of a number of the existing engineer- 
ing societies. This was five years ear¬ 
lier than the establishment of The In¬ 
stitute of Radio Engineers Australia 
modelled in the first place on its in¬ 
fluential and older relation the I.R.E. 
of New York. 

Both these institutions (and also the 
British I.R.E.) recognised post World 
War II the need to include in their 
names reference to electronics engin¬ 
eering. In the case of the American 


Institution this was done at the time 
of their merger with the American 
Institute of Electrical Engineers when 
the present name Institution of Elec¬ 
tronic and Electrical Engineers 
(I.E.E.E.) was chosen. In the United 
Kingdom, no merger has resulted but 
the two chartered bodies concerned, 
the Institution of Electronic and Radio 
Engineers and the Institution of Elec¬ 
trical Engineers appear to be opera¬ 
ting very sensibly with an increasing 
degree of mutual goodwill and col¬ 
laboration. 

There is a difference between the 
electronics engineers and their profes¬ 
sional counterparts in other branches. 
Perhaps I may quote a recent presiden¬ 
tial address to our sister institution, the 
British IERE, by Professor Emrys Wil¬ 
liams, What he has to say about the 
profession of electronics engineering in 
the U.K. is equally true of the same 
profession in Australia. 

‘The classification of technologies in¬ 
to categories — and, in parallel with 
this, the evolution of professional in¬ 
stitutions — has always been based on 
the material end-product. Some of the 
categories are easily identified and dif¬ 
ferentiated; bridges and buildings, 
mechanical machinery, mines, ships, 
aeroplanes, chemicals and chemical 
plants. 

“In each category there is built up 
a systematic body of knowledge which 
is not merely ‘applied* or *technicar 
knowledge but includes pure science 
and pure mathematics. 

“Identification of a technology with a 
particular field of pure science and 
mathematics is particularly striking in 
the case of electronic and radio en¬ 
gineering. 

“I have stated that an essential thing 
about a technology is that it is con¬ 
cerned with getting things made, with 
providing material amenities for the 
community. Whilst it would be reck¬ 
less to propose this as a definition of 
technology, it does seem to embody 
the essence of what the 13 founder 
institutions of the Council of Engin¬ 
eering Institutions (i.e., in the U.K.) 
have in common and the essence of 
what distinguishes them from physi- 
chemists, mathematicians and other 
pure scientists. 

“Electronic engineering is essentially 
concerned with providing material 
amenities for the community. Let us 
test the truth of this by asking just 
what is the particular material 
amenity, or end-product, which elec¬ 
tronic engineering specialises in provid- 

SLECTRONlCS A 


Professor R. M. Huey , 
President , LR.E.E. Aus¬ 
tralia, author of this 
article . 

ing? Radio communication equipment, 
broadcast and industrial television 
equipment, navigation and blind land¬ 
ing equipment, telemetry systems, guid¬ 
ance and tracking systems, radio tele¬ 
scopes. electronic computers, electronic 
simulators, electronic trainers and lan¬ 
guage laboratories, recording and re¬ 
producing systems, instrumentation 
alarm and control equipment in nuc¬ 
lear generating stations, in factories, 
in aircraft and in banks—and now 
prisons! Add to this, research tools 
in physics, chemistry, botany, zoology, 
physiology, medicine, etc., etc., etc. 

“It begins to appear that, with a 
variegated list like this, there may be 
some difficulty in categorising our par¬ 
ticular technology in terms of one end- 
product! 

“The truth is that the specialised 
interest of the electronic engineer, and 
the “know-how** of which he is the 
special custodian, stop short of the final 
mechanical construction of the mat¬ 
erial end-product. To an extent, this 
is also true of the electrical engineer. 

“Specialisation is the raison d'etre 
and the life blood of every profes¬ 
sional engineering institution. It was 
the evolution of an adequately well- 
defined new specialism, sufficiently 
viable to promote its own sector of 
industry, which brought every profes¬ 
sional institution into being." 

The newly chartered institution in 
Australia is concerned with its quali¬ 
fying function primarily on a national 
basis and only secondarily does it exer¬ 
cise any such function outside Austra¬ 
lian territory. However, there is some 
indication that the emerging nations 
to the north will, in their own evalua¬ 
tion of qualifications, tend to lean on 
the practice of chartered bodies in 
Australia as in past years they leaned 
on British practice. There are large 
numbers of Asian students in Austra¬ 
lia and they will carry back to their 
own countries the standards and pro¬ 
fessional judgments of the country 
wherein they trained and often also 
gained professional experience. 

Some mention should also be made 
of the rather special position which 
exists with regard to technicians in 
electronics engineering. Provision is 
made in the I.R.E.E. constitution for 
electronics technicians to become 
affiliated members of the institution, 

ntralla, January, 1968 11 









- ,S4? 


12 



of how to obtain maximum space utilization 
combined with exceptionally rigid construction 
in this specially designed 




FOR CIRCUIT CARDS 3' to 11' LONG 


WIDE MOULDING 

NARROW MOULDING 



SUPPORT PLATE 


CIRCUIT CARD 


SUPPLIED IN KIT FORM 
FOR STORAGE & TRAVEL 

SIMPLE ASSEMBLY 
(15 MINUTES) 

NO MOULDING SAG 

COMBINATIONS OF WIDE 
& NARROW MOULDINGS 

PANEL HEIGHTS (19' 
mounting) 3$', 5$', 7 # , 8$' 


Write now for further details to.... 

ELECTRONICS DIVISION 

E.M.I. (AUSTRALIA) LIMITED., 

301 Castlereagh Street, Sydney, N.S.W., 2000. 



E.M.I. 28. 


Here again both an educational fun 
tion and a qualifying function will l 
exercised by the I.R.E.E. There is 
natural flow through student ar 
affiliates to the senior affiliate grat 
of membership and this is analogoi 
with the progression from studei 
through graduate to corporate men 
bership for the professional membe 

There exists a wide variation in tl 
meaning of the term technician an 
one of the important tasks of the ir 
stitution will be to assist in definin 
acceptable standards in the trainin 
and experience of qualified electronic 
technicians. 

These technical aides are mostl 
trained by in-house programs in 
number of Commonwealth Goverr 
ment departments or by attendance a 
technical colleges or Institute of Teel 
nology certificate courses. 

It is necessary to draw a line clear! 
so that technicians and technics 
officers (i.e., the affiliated member) ar 
not confused with the highly skille< 
tradesmen who are also widely em 
ployed in the electronics industry am 
laboratory. With the latter groupinj 
the institution is not concerned. 

It seems clear that the I.R.E.E. ha; 
some duty to consult with and t< 
advise both employers and those bodie: 
which will be concerned with negoti 
ating the rewards and conditions o 
employment both for professional en 
gineering and scientific grades anc 
also for the qualified electronics tech 
nician grades — but while intending tc 
discharge these obligations as a par 
of its qualifying function, the institu 
tion has no reason nor excuse to in 
trude directly into arbitration. 

The learned society function of s 
professional body such as the I.R.E.E 
includes a concern with education both 
for the professional and the technical 
levels, encouragement of the inter 
change and mutual criticism of pro¬ 
fessional and technical information 
and a concern with the ready availa¬ 
bility of such information. 

The qualifying function is quite 
different in character and includes the 
establishment and maintenance oi 
standards for membership. From this 
function flows the privilege of the use 
by individual corporate members of a 
title including the word “chartered’ 
(in this case chartered electronics en¬ 
gineer) thereby extending the recog 
nision of the standing of the institutior 
to each one of its corporate members. 

In the exercise of its learned society 
function, the Australian Institutior 
makes commitments and arrangements 
of primary importance with overseas 
learned societies, e.g. republicatior 
agreements have been negotiated and 
maintained for some decades with th< 
I.E.R.E. in the U.K. and the I.E.E.E 
in the U.S. The latter body is one oi 
the most influential and numerically 
powerful learned societies in the whole 
world. 

However one views the fundamental 
nature of their professional and in¬ 
stitutional activities, the many people 
who have worked over the years tc 
establish and guide the Institution oi 
Radio and Electronics Engineers Aus¬ 
tralia are proud and gratified by the 
recognition awarded to their efforts by 
the grant of a Royal Charter undei 
which they will continue to serve the 
profession of engineering and the com¬ 
munity as a whole. £ 
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New hope for the disabled 
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ELECTRONIC CONTROL 
OF ARTIFICIAL LIMBS 





The Viennatone myo-electric hand 
with its associated amplifier unit. 


Electronics, which now play a major part in 
so many branches of science, is being ap¬ 
plied with increasing success to the design 
of artificial limbs. 


by Harry Tyrer 


The first electronic artificial limb, operated by electric 
currents generated within the muscles of the stump, was the 
so-called myo-electric hand, developed in 1955 by a team 
of workers at Guy’s Hospital, London. This worked reason¬ 
ably well, but was obviously capable of improvement, and 
since that time remarkable progress has been made. 

Two years after the development of the British hand, 
the Russians announced their hand. Typically, the Russians 
gave their own work world-wide publicity, while the work 
of the British team was little known outside medical circles. 
Other countries have also been active, notably Holland dnd 
Austria. 

At that time, of course, microcircuits and integrated 
circuits did not exist, and limitations were imposed on the 
design work by the need to restrict the physical size of the 
electronics components. The ready availability of micro- 
circuits components has opened great new possibilities in 
this field. 

The principle of the myo-electric hand is the basis for 
all research and development work on advanced types of 
artificial hands today. It stems from the discovery that 
signals carried to muscles from the central nervous system 
give rise to the development of minute electric potentials in 
the muscle tissue. If the limb to which the muscle is at¬ 
tached has to be removed, an attempt by a person to use 
the missing limb generates the same electric potentials as 
if the limb were still there. (For a detailed account of 
electromyography, the science of measuring muscular eles- 
tricity, see “Electromyography” in the August, 1963 issue 
of “Radio, Television and Hobbies.”) 

In the myo-electric hands, these minute signals are 
picked up by electrodes placed inside the casing of the 
artificial arm at carefully chosen positions, amplified, and 
used to operate a servo-motor. At present, myo-electric 
hands appear to have only one motor, which is used to 
give a grasping motion. However, there appears to be no 
reason why the principle should not be developed to give 
a wider range of movements. 

The more advanced workers are now experimenting 
with devices which can provide some elements of the sense 
of touch. For example, in Holland, a team of Dutch workers 
at the Utrecht Institute of Medical Physiology have pro¬ 
duced an experimental artificial hand incorporating piezo¬ 
electric elements for this purpose. So far, only the thumb 
has been equipped in this way, to give some degree of con¬ 
trol over the grasping force, so that delicate items can be 
handled without fear of damage. As more refined types of 
hand with a wider range of movements are developed, the 
system could no doubt be extended to the other fingers. 

The Dutch hand uses small sensors made from bar¬ 
ium titanatp crystals which generate small electric signals 
in a similar manner to the crystals used in pick-up heads 
in record players. In other words, as they are deformed by 
pressure, they produce an output voltage. These piezo¬ 
electric elements are inserted into the casing of the thumb, 
which is in two sections. When the hand is closed over any 
object, pressure on the inside section of the thumb is trans¬ 
ferred to the piezo-electric crystals, and the signal voltages 
are generated. These signals are amplified and carried to 
small silver electrodes positioned on the wearer’s skin at 


Millions of Australians saw this 
demonstration of the Viennatone myo¬ 
electric hand on television recently , 
by the Repatriation Department. 



the point on the limb where the tactile nerves are situated. 
These are the nerves which convey touch information to 
the brain. Users of this hand have reported that the sense 
of touch it develops adds greatly to the usefulness of the 
hand. 

The British team at West Hendon is also working on 
devices which will improve the usefulness of artificial limbs. 
A recent report says the group is working on providing 
users with a sense of touch and position by means of small 
groups of vibrators in contact with the skin. The technique 
is said to be capable of development so that movements of 
artificial limbs would activate each vibrator in turn to pro¬ 
vide information as to the position of the limb at any 
instant. 

Another significant development was reported recently 
from the Centre for Muscle Substitutes, at West Hendon 
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Hospital. This consists of a totally implanted electronic cap¬ 
sule which will pick up the energy from active muscle 
fibres or disabled and paralysed persons and transmit the 
information to an artificial limb or power-assisting device. 
This development was reported recently in “Electronics 
Vr eekly,” which said: 

‘The capsule, which is 3.1mm diameter and 19mm 
long, would be implanted in a group of muscle fibres during 
an operation. Electrical charges which occur when a muscle 
is activated would act as a potential across the capsule 
which would transmit the signal to a receiver located on 
the skin. 

‘The device, which has been developed and proved in 
the laboratory, is soon to start clinical trials in animals. 
Signal transmission from device to receiver is by means of 
RF inductive coupling operating at 1.7MHz. Present 
methods of obtaining myographic impulses use direct wire 
connection into the nearest muscle group to an artificial 
limb. This method is unsatisfactory because of the risk of 
infection. The new device would overcome this problem 
and provide greater versatility to the existing powered 
limb which was developed at West Hendon in conjuction 
with the U.K. Atomic Energy Authority and St. Thomas* 
Hospital, London. 

“The advantage of the new device would be that 
muscle signals could be obtained from other parts of the 
body and fed to the required limb. Multi-channel transmis- 
sion would enable a number of capsules to be implanted 
in the same muscle areas but used to perform different 
actions. The devices are made of ceramic with alumina ends 
across which the muscle potential would be taken. An 
implanted device would be wrapped into the muscle fibres 
using Terylene to hold it in place.’ 5 

The report says this technique could be used not only 
for artificial limbs, but also to control the movement of 
an electrical wheelchair, open doors, switch on lights, and 
similar simple actions. In the case of almost total paralysis, 
these signals could come from muscles in the neck and 
shoulder. 

In Australia, work on artificial limbs is carried on at 
the Artificial Limb and Appliances Centres of the Repatria- 
tion Department. An example of the work of these centres 
was shown recently on television, when an advanced type 
of myo-electric hand was shown being used by one of the 
Department’s officers who suffered the loss of a hand 
while on active service. 

The electrical and electronics components of this hand 
were imported from Austria, where the hearing aid manu¬ 
facturers, Viennatone, have developed -a myoelectric hand 
of advanced design. The driving power for the hand is 
supplied by a servo amplifier Which, like the British and 
Russian hands already described, converts bioelectric volt¬ 
ages into useful power. The 'amplifier power obtained is 
fed to a servo motor in the hand itself which drives the 
mechanism of the finger and thumb movement 

Placement of electrodes within the casing requires 
careful selection of the points of maximum potential on 
the skin. In this regard, it should be borne in mind that 
the negative electrode has to be positioned as carefully as 
the positive one, for maximum effectiveness. Spurious volt¬ 
ages are often generated in neighbouring muscle groups 
when a muscle contracts, and St is essential that the 
negative electrode be placed away from such areas of 
interfering voltages. To facilitate this, Viennatone has 
developed a special indicator equipped with test probes 
which allow points of maximum potential to be found 
without difficulty. 

One of the problems which beset designers of myo¬ 
electric devices is the presence of spurious electrical signals 
on the surface o fthe skin, particularly those arising from 
ambient electrical fields from mains supply wiring. Voltages 
impressed on the human body from this source are often 
in the order of several volts, sufficient to completely swamp 
the minute myo-electric voltages. This problem is overcome 
by using differential ampliger techniques, in which unwant¬ 
ed signals which appear at two electrodes simultaneously 
cancel each other out. Myo-electric signals which appear 
as a potential difference across the two electrodes are there¬ 
fore the only signals accepted by the amplifier. In the 
Viennatone hand, further improvement in signal-to-noise 
ratio is obtained by restricting the frequency response 
below 150Hz. 

The Viennatone differential amplifier has proved in 
practice to have excellent freedom from the effects of 
interfering signals. It has three stages, and is equipped with 


AMERICAN ACHIEVEMENT 



This remarkable picture gives some indication of 
the progress made in the U,S.A, with artificial 
limbs . Pictured is an ex-Marine who had his arm 
amputated just below the shoulder , yet with the 
aid of his new artificial arm and hand he can still 
play the piano , 


an externally accessible sensitivity control which allows 
the user to adjust the gain to compensate for the effects of 
any external influences which reduce or raise the myo¬ 
electric signals. 

The power for the system is obtained from a 12V 
battery consisting of 10 rechargeable nickel-cadmium cells 
of 450 milliiampere hour capacity. Current drain is quoted 
as 350-400mA maximum. The makers say the capacity 
of the battery is sufficient to provide about 400 to 600 
grasping motions from one charge. A charging device which 
operates from mains supply is supplied for the user, and 
in normal circumstances overnight charging is sufficient 
to provide enough power for daily use. 

The amplifier and batteries are carried in a metal 
Case measuring about 5i x 4i x tin. The weight of this 
case with batteries inserted is just over lib. It is designed 
to Jbe> carried in an inside jacket pocket, so that the 
connecting wires can be taken through the sleeve. 

While these new myo-electric hands have considerable 
cosmetic value in addition to their functional value, at this 
stage they are probably less useful in some applications 
than the well-known split hook, which has proved so 
functional in industrial activity, for example. However, this 
development represents a very significant breakthrough in 
the design of prosthetic devices, and it is remarkable that 
such rapid progress has been made in only a few short 
years. The principle is obviously still capable of much 
development, and it is to be expected that the large amount 
of work now being carried out in further developing myo¬ 
electric systems will show some remarkable results in the 
years ahead. It is not outside the realms of possibility that 
users of artificial limbs may be able to live completely 
normal lives, with people around them unaware that they 
are fitted with such devices. jg 
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Tiny Spectrometer 
Has Unique Features 

A new miniature mass spectrometer developed in the 
U.S.A. by scientists at the General Electric Research and 
Development Centre is far smaller in size and weight than 
any similar device with the same sensitivity and resolution. 


G.E.’s new mass spectrometer was 
developed by Drs Peter H. Dawson 
and N. Rey Whetten of the General 
Electric Research and Development 
Centre in Schenectady, New York. It 
is expected to have important labora¬ 
tory and industrial applications, in¬ 
cluding gas analysis and vacuum meas¬ 
urement, industrial product purity and 
process control, and the monitoring of 
air pollutants. 

A mass spectrometer is an analyti¬ 
cal instrument that uses electric or 
magnetic fields to sort charged atoms 
and molecules (ions) according to 
their mass. Called a “Mini-Q” spec¬ 
trometer, G.E.’s unique device pro¬ 
duces a three-dimensional quadrupole 
electric field which traps ionised gases 
selectively according to their masses. 
It also uses a highly efficient detection 
system — using a conventional electron 
multiplier — for measuring the number 
of trapped ions. 

The three-dimensional quadrupole 
field limits the motion of the charged 
particles in all three co-ordinate dir¬ 
ections. containing them within the 
spectrometer. The application of such 


quadrupole fields to the analysis of 
ions was pioneered by Wolfgang Paul 
and his colleagues at the University of 
Bonn in West Germany. 

G.E.’s new device avoids a number of 
limitations of present spectrometers by 
operating so that ions of only one mass 
are trapped at a time, by using its 
effective detection system so that ions 
are drawn out of the cage into an 
electron multiplier, and by storing the 
ions for longer periods of time so 
that mass resolutions as high as 300 
are possible. 

The ion-storing feature makes the 
Mini-Q spectrometer particularly use¬ 
ful at low pressures at which the rate 
of ion formation is small. It also 
may be used to measure total pressure 
by trapping ions of all masses at the 
same time. 

The new device — which weighs less 
than three ounces — is expected to be 
invaluable for applications that require 
compactness and accuracy, such as in- 
trumentation on a spacecraft. For 
example, aboard a space probe the 
mass spectrometer could sample and 
identify the bases in interplanetary 
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ION TRAP VOLUME 


The “Mini-Q” spectrometer owes its ion storing capability to its 
unusual design. When a combination of RF and DC voltages is applied 
between the ring and cap electrodes , a three-dimensional quadrupole 
field is produced that limits the motion of charged particles in all three 
co-ordinate directions. 



The inventors of the “Mini-Q” 
spectrometer , Dr Peter H. Daw¬ 
son (left) and Dr N. Rey Whet¬ 
ten. Here , they are connecting 
the device for a demonstration. 


space, determine the atmospheres of 
the distant planets, or analyse rarefied 
gases at the surface of the moon. 

The spectrometer incorporates basic 
simplicity and convenient operation 
with the ability to analyse the com¬ 
position of gases in dilute concentra¬ 
tions where the total pressure may be 
one thousand million million times 
less than normal atmospheric pressure. 
Made of stainless steel, it consists of 
three opposing electrodes >accurately 
machined in the shape of hyperbol¬ 
oids of revolution. 

When radio-frequency and direct- 
current voltages are applied to the 
three electrodes, a three-dimensional 
quadrupole field is generated which 
traps ions between the electrodes in a 
space less than one-tenth of a cubic 
inch. The gas to be analysed by the 
spectrometer is ionised by an electron 
beam directed across the electric 
“cage” between the electrodes. 

As the voltages on the electrodes are 
changed, ions of only one particular 
mass are trapped at a time, while all 
the others escape from the trap be¬ 
cause of unstable trajectories. Al¬ 
though the active volume between the 
electrodes is minute, ions have been 
confined inside the spectrometer for 
several days without ever hitting the 
sides of the device or escaping from 
the trap. During that time, an ion 
may travel a million miles or more. 

In the Mini-Q spectrometer, the ion¬ 
ised gas molecules and atoms are de¬ 
tected in a new way. By applying an 
electrical pulse to one of the elec¬ 
trodes, the ions are drawn out through 
small holes in the electrode to the 
electron multiplier. The output of the 
electron multiplier is amplified and re¬ 
corded on a graph or oscilloscope dis¬ 
play. By varying the radio-frequency 
and direct-current voltages applied to 
the electrodes, the mass spectrum is 
obtained. B 
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New vistas in electronics have been opened by the research division 
of the Lux Corporation, Japan’s leading manufacturer of high quality 
amplifiers and associated equipment. Engineering and wiring are most 
meticulous as detailed examination discloses. The NHK Broadcasting 
Network use Lux amplifiers — and the Olympic Stadium in Tokyo was 
equipped with Lux public address systems. Much Lux electronic circuitry 
carries world-wide patents and is exclusive to Lux amplifiers. As Aus¬ 
tralian agents, Encel Electronics Pty. Ltd. has selected a number of Lux 
models; in every case the unit offers remarkable value and is fully 
guaranteed. 


LUX AH™S ME UMIIIAllD 

HIR VALUE, QUA1ITY 
AM PERFORMANCE! 


THE NEW LUX SQ-1220 SOLID STEREO AMPLIFIER 
OVER 100 WATTS R.M.S. TOTAL OUTPUT'. 

The new and outstanding Lux SQ-1220 is rated at over 50 watts R.M.S. 
into an 8 ohm speaker load. Distortion is so minute it is difficult to 
measure even at high outputs. 40 transistors and diodes. Frequency 
response is 10-50,000 Hz. ± 1 dB. Provision is made for separate bass 
and treble controls in each channel, low and high filters, frequency 
selectors and tape moftitoring. Ask for complete and unabridged specifi¬ 
cations for this sophisticated Lux amplifier. Performance can only be 
described as superlative. Encel price including Sales Tax $350. 



LUX SOLID STATE STEREO AMPLIFIER — THE MODEL SQ-77T — $159 

Using silicon power transistors the SQ77T is rated at 30 watts R.M.S. 
in each channel with a 4-6 ohm speaker load. Frequency response is 
10-50,000 Hz. plus O, minus 3dB. Input sensitivity is 1.8mV for magnetic 
pickup or tape head, aux. Inputs being rated at 200 mV and 800 mV. 
Controls include stereo volume, stereo balance, mode switch, treble 
and bass (separate controls for each channel), input selector, headphone 
jack and switch, tape monitor switch, rumble and scratch filter switches, 
etc. Use of advanced circuitry and ultra-modern solid state devices results 
in complete reliability and unique musical performance. Inc. Sales Tax 
$159. Also available with timber case (SQ-77TW) — $169. 



THE LUX SQ-101 SOLID STATE STEREO AMPLIFIER — $189 

This fine silicon transistor stereo amplifier is rated at 80 watts peak 
power output and distortion is negligible at normal lounge room listening 
levels. Frequency response is 15-50,000 Hz. ± 2 dB. Sensitivities are 
3 mV. for magnetic cartridges, 1.8 mV. for tape heads, 250 mV. for 
Aux. 1 and 500 mV. for Aux. 2. Additional features of the SQ-101 include 
unique bass and treble control circuitry permitting changeable cross¬ 
over frequencies for both high and low ranges, high cut (scratch) filter, 
low boost (loudness control), tape monitor switch, speaker switch, head¬ 
phone Jack and normal bass and treble controls. Used with 8 ohm 
speaker systems power output is 20 watts R.M.S. per channel. Two AC 
outlets are provided for tuners, etc., and a phase switch Is standard. 
Read the review of the Lux SQ-101 in your July, 1967, issue of “Elec¬ 
tronics Australia”, page 124. Write or call for copies of this review. 
The audio excellence of this all silicon transistor stereo amplifier has 
universal appeal to music lovers! Encel price including Sales Tax 
is only .. ..... ..... _ ... .. ..... ...... ... .... $189 



THE LUX SQ-65-30 WATTS R.M.S. PER CHANNEL 

With a wide frequency response of 20-20,000 Hz. plus or minus IV 2 dB. 
at full output, the circuitry of the SQ 65 incorporates silicon diodes and 
P.P. 7868’s output being 30 watts R.M.S. in each channel. Input 
sensitivity is 4 mV. for magnetic p.u. Tone compensation circuits include 
a U.S. patented M.F.B. systems and new Lux NF electronics. Substantial 
grain oriented output transformers of unique design are responsible for 
the outstanding performance of the SQ65. Features include tape monitor¬ 
ing circuit, phase switch, blend control, speaker switch, headphone jack, 
scratch filter and rumble filter. The MFB circuitry is effective on normal 
speaker systems. Write for complete specifications. Inc. Sales Tax $199. 



THE LUX SQ-38D ... A MODERN TRI0DE STEREO AMPLIFIER 

An extremely high quality stereo amplifier with P.P. triode(6RA8) output 
stages. Frequency response is 20-20,000 Hz. ± 1 dB. and the external 
case is magnificent palisander veneer. Controls include mode switch, 
balance, volume, separate bass and treble controls for each channel, a 
function switch and a tape monitor press-in switch. Encel price including 
Sales Tax is $239. (Illustrated without cabinet to show chassis.) 



NEW LUX MOVING MAGNET STEREO CARTRIDGE 

The Lux T-15-M has been acclaimed as a brilliant performer by 
discriminating audio enthusiasts — frequency response is conserva¬ 
tively quoted at 20-20,000 Hz. and stylus pressure is from 1 to 2V2 
grams. Tracking angle is 15°, output is 5 mV. at 1 kHz. Stylus sizes 
available are 0.7 mil. conical diamond and the new elliptical diamond 
(T-15-ME). From a musical appreciation point of view the Lux T-15-M 
compares favourably with cartridges twice the Encel price . . . T-15-ME: 
$29.50. T-15-M (conical diamond stylus) inc. Sales Tax $24.50. 



Head Office: 

431 Bridge Rd., Richmond, Victoria 3121. Tel. 42 3762. 

Sydney Store: Ground Floor, 2SM Building. 

257 Clarence Street, Sydney, N.S.W. 2000. Tel. 29 4563, 294564 
Australia’s Greatest Hi-Fi Centre * Wholesalers * Trade-ins accepted 
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KEW 


MODEL K-140 MULTITESTER 
• 27 RANGE 


• ELEGANT 

• RUGGED 


SPECIFICATIONS 


DC Velti: 0 to SOOOV in 8 ranges. 

Input fti 20.000 Ohms. Load 50uA PSD. 

Accuracy: Setter than plus or minus 2 p.C. FSO. 

DC Current: 0*10 Amps In < ranges. 

Accuracy: Setter than plus or minus 3 P C. 

AC Volts: 0 to 5000V in 6 ranges. 

Input •: 5000 Ohms. Load 200uA FSO 
Resistance^ 0 toJIO Megohms In 3 ranges. 

Decibel*: -20 to +50 lh 4 ranges <Odb equals JmW in 800 ohms). 

Frequency: 10 H* to 100 KMs (2.5V, 10V and 50V). 

Response: Crror plus or minus O.S db FSO. 

•lie: 7*ain a §»«ln x 4i*ln. 

Weight: 2.3 pounds. 

PRICE $42.00 


JACOBY, MITCHELL & Co. Pty. Ltd. 

469-475 KENT STREET, SYDNEY (26-2651) 


MtLROURNK: 

IS AMOTSSORD ST.. 
NTH. MKLROURNC. 
(H*X4»1-2) 


RRANCMKft: 

A Of LA ID*. 

§52 SOUTH ROAD. 
GIANDORK. (53-5117) 


AGKNT5: 


•RISRANK: 
55.74 KDWARD ST. 
(20.555) 


PBRTH: 

C. F. LIOOILOW A CO.. 
252 WILLIAM ST.. 
PtRTH. (28*1102) 


TASMANIA: 

K. W. McCULLOCH l»./L. 

F.O. SOX §550. 
LAUNC8STON. (2.5322) 
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KIKUSUI 

• 5Hz to 1MHz 

• COMPACT 


SPECIFICATIONS 


V amplifier Attenuator: Steps. .1 and .02 (Frequency Compensated 
Sensitivity: Better than 1 Volt p-p/cm 
Response S c/s to 1 Mc/s within *3db. 
continuous v variable. 

Input Z: 1 Megohm shunted by 20 pF max. 

X AMPLIFIER Sensitivity: Better than 3V p-P/cm. _ L 
Response: 1.5 c/s to 400 Kc/s within -3db. 

Input 2: 2.2 Megohms approx, shunted by SOdF max. 
TIME BASE. Freq.: 10*100 c/s: 100 C/s—1 Kc/s: 1 Kc/S-10 Kc/s: 

10 c/s*10 Kc/s. Continuously Variable. 

POWER SUPPLY: 240V: 50/60 c/s: 26VA approximately. 

DIMENSIONS: 4<«in x 7’* In x 13 3/Bn. 

WEIGHT. 11 pound! 


POWER SUPPLY: 240V; 50/ 

DIMENSIONS: 4««in x 7»«ln 
WEIGHT: 11 pound!. 

PRICE: $110 plus 12i% SALES TAX. FIS aH Stale capital cities. 


MODEL K-142 VT VM 


KEW 


• EASY-TO READ 6' 

• SIMPLE TO USB 

• RELIABLE 


SCALE 


DC Volts: 0 
AC Volts 0 


SPECIFICATIONS 

to 1.S00V FSD In 7 ranges (15KV or 30KV using HV probe), 
to 1,500V FSD (sine-wave) in 7 ranges (Peak to Peak) 0 to 
4000V In 7 ranges. 

Resistance: 0-1000 Megohoms In 7 ranges. 

Input R: DCV 11 Megohms (1 Megohm In orobe)._ 

Accuracy: DCV 3 p.c. ACV 5 P.C.. Ohm* 3 pc. FSD. 

Decibels. 20 2ero + Centre for adlusting FM detectors. 

«..pen„: m PIU. ,'8 VSVIhWJU h/'“* " 

Meter: 0 to 195 uA DC 
Sise: 7’jin x 6 s «in x 4 1-Bin. 

Weight: 4.S pound!. 

PRICE $91 (Probe* extra). 


MODEL 539 
g 3" SCOPE 
g PORTABLE 
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ULTRASONIC TRANSLATOR LOCATES DEFECTS 



■t 


Defects In industrial equipment which give rise to ultra¬ 
sonic sounds normally inaudible to human ears can be 
detected and located with ultrasonic translators. 


Many phenomena in industry pro¬ 
duce ultrasonic energy. Some of the 
stronger produced are defects such as 
gas leaks, corona, vibration and fric¬ 
tion. These defects produce random 
irregular motions in surrounding 
molecules, so the sonic energy they 
produce is spread over a wide range of 
frequencies. In many cases a defect 
can be recognised by its high-fre¬ 
quency sounds long before it worsens 
to a (point where it becomes audible. 
Ultrasonic translators convert high fre¬ 
quency sounds between J6KHz and 
44KHz to audible sounds at frequencies 
less than 5KHz, where human ears 
are most sensitive. 

Translator operation is relatively un¬ 
complicated. Ultrasonic energy be¬ 
tween 36KHz and 44KHz is converted 
to electric signaflls of the same fre¬ 
quencies by a 'high frequency micro¬ 
phone in a cylindrical probe. The elec¬ 
trical signals are amplified and 
heterodyned with a 40KHz local oscil¬ 
lator signal, and the resulting signals 
are connected to a loudspeaker Or 
headphones, or rectified and applied to 
a meter. (See figure 1.) 

Translators have speeded and simpli¬ 
fied the detection and location of 
many different kinds of ultrasonic 
sources. There are several reason® for 
their effectiveness. 

First, the probes are directional, 
giving maximum response when they 
are pointed directly at a source of ultra¬ 
sonic energy. It is easy to learn to 
locate a source by co-ordinating its 
direction with the intensity of the 
translator output. 

Second, the high-frequency noises of 
many defects which are too small to 
make audible noises, sound, when 
translated, very much like the audible 
sounds these defects would produce if 
they were larger and more serious. 
For example, the translated sound of 
a gas leak is a hissing noise, and a 
dry bearing makes high-frequency 
sounds which translate into a high- 
pitched squeal, Hence it is easy to 
identify the translated sounds of most 
common defects. 

A third reason why translators are 
effective is that they are fast. It isn’t 
necessary to dismantle anything to use 
one. Usually a product or system will 
be operating when it is being checked. 


What’s more, defects which broadcast 
their sounds through the air can be 
detected from some distance. This 
saves time, since the presence of a 
defect can be detected Without examin¬ 
ing every part of a system. 

The first translators were portable 
battery-powered units, designed princi¬ 
pally for locating leaks in pressurised 
telephone cables and other pressurised 


dilating in the cable keeps the insulat¬ 
ing paper dry, thereby reducing leak¬ 
age, cross-talk, and noise. Sheath 
break® are readily detected by noting 
excessive air consumption, and can be 
located by roughly plotting pres¬ 
sure gradients. 

Before ultrasonic translators became 
available, precise location of leaks in 
telephone cables had to be accom¬ 
plished by applying soap solution, 
inch by inch, to a suspected section 
of cable and watching for bubbles. 
How, the same leaks can be detected 
much more rapidly by ultrasonic trans- 


TRANSDUCER 


36-44 KHz 


MIXER 
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0-4 kHz 


Speaker or 
Earphones 


Figure L Block diagram of basic ultrasonic translator . 


systems. Today, these translators are 
used for finding leaks in vacuum sys¬ 
tems, for locating high-voltage break¬ 
down and corona, for troubleshooting 
operating fluid power systems, for pin¬ 
pointing engine defects, for engineering 
design of transformers and mechani¬ 
cal devices, and for many other pur¬ 
poses. 

Recently, a new ultrasonic translator 
ha« been designed specifically for pro¬ 
duction testing. This new instrument 
has switching and automatic alarm 
circuitry as well as the basic ultra¬ 
sonic translator circuits. These extra 
circuits actuate a relay when the 
ultrasonic energy produced by a pro¬ 
duct under test exceeds a preset 
level. The relay can be used to set off 
an alarm or to cause a faulty product 
to be rejected. 

Of historical as well as practical 
significance, because it was one of 
the earliest applications of ultrasonic 
translation, is the detection and loca¬ 
tion of leaks in pressurised telephone 
cables. Pressurization of long-distance 
cable® was begun by telephone com¬ 
panies in 1927, and subscriber cables 
were first pressurised in 1952. Cable 
pressurisation prevents moisture from 
penetrating ithe cable in the event of 
a break in the cable sheath. It has 
been found to substantially reduce the 
number of cable troubles. Dry air cir- 


latiion, often from a truck driving 
along the cable path. 

Because translators are sensitive only 
to ultrasonic energy, their performance 
is not affected by the loud audible 
noises usually present in a production 
area (provided, of oourse, that these 
audible noises aren’t accompanied by 
ultrasonic sounds). 

Detecting leaks in sealed containers 
Is one type of production testing which 
is ideal for translators. The most com¬ 
mon leak test now in use is water 
immersion: a container is placed in a 
tank of water and a technician watches 
for bubbles which reveal both the 
existence and the location of a leak. 

Most leaks which can be located 
by water immersion can be located 
much more easily by pressurising the 
container and listening with an ul¬ 
trasonic translator for the characteris¬ 
tic hissing sound of the leak. In fact, 
many leaks which are too small to 
be detected by water Immersion can 
be found by using a translator. 

In another typical production appli¬ 
cation, manufacturers of aerosol 
“bombs” use ultrasonic translators to 
test their containers for proper opera¬ 
tion. In one facility, a plunger strikes 
the valve of each can a® it comes off 
the production line. The ultrasonic 
energy produced by the escaping 
spray is detected by one of the new 
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5 MAGNIFICENTSTEREOTUNER/AMPLIFIERS FROM 




For over two decades Sansui has been the leading Japanese manufacturer of high- 
quality stereo amplifiers ... and Sansui is now acknowledged as a leading 
international manufacturer. Over 75% of Sansui's production sells rapidly on the 
world's export markets—proof of the acceptance of Sansui quality and reliability. 
Here are five leading models from the Sansui range. 



MODEL 220—AM/FM STEREO TUNER/AMPLIFIER 

With 22 watts of music power, the 220 features a wide fre¬ 
quency range (35-20,000 Hz. ± 2 dB.), an input sensitivity of 
3 mV. for magnetic pick-ups as well as inputs for aux. and tape. 
AH desirable controls. Tuners include FM f AM and SW. 


MODEL 500A—AM/FM STEREO TUNER/AMPLIFIER 

Rated at 50 watts and with a frequency range of 20-20,000 Hz. 
± Wz dB., the 500A incorporates all desirable control features. 
Tuners include FM, FM Multiplex and AM. Input sensitivity is 
2.5 mV. for magnetic pick-ups. A highly sensitive quality instru¬ 
ment. 


MODEL 3000A—SOLID STATE STEREO TUNER/AMPLIFIER 

Rated at 130 watts, the Model 3000 is a “deluxe" solid state 
unit in every sense of the word. 97 transistors and diodes. 
Response is 20-20,000 Hz. ± Wz dB. FM, FM Multiplex and AM 
tuners. Highly sophisticated electronics are combined with 
functional control facilities. A superlative instrument. 


MODEL All-777- SOLID STATE STEREO CONTROL AMPLIFIER 

With total power output of 70 watts, the AU-777 features all¬ 
silicon transistors in main amplifier and a frequency response 
of 20-70,000 Hz. -f-0.5 dB., —1.5 dB. Sensitivity for magnetic 
cartridges is 2 mV., for tape heads 1.3 mV. Every desirable 
control facility. An ideal stereo amplifier for sound enthusiasts. 


MODEL 1000A—AM/FM STEREO TUNER/AMPLIFIER 

This powerful Sansui tuner/amplifier (over 100 watts of music 
power) features the latest Nuvistor Cascode and PP 7591 power 
tubes. Frequency response is 20-20,000 Hz. ± 1 dB. 21 valves. 
FM and AM tuners. Every conceivable control and facility. 



Australian National Distributors: 


Head Office: 

28 Elizabeth St., Melbourne, Vic. Tel. 63 8101* 
Sydney Office: 

22 Ridge St., North Sydney, N.S.W. Tel. 92 3890 


INTERSTATE REPRESENTATIVES: 

A.C.T.: Australian Physical Laboratories, P.0. Box 225, Canberra City. 

Tel. 4 3010 (Mr. J. E. Howe) 

N.T.: Pfitzner’s Music House, Smith Street, Darwin. Tel. 3801 
QTand: Sydney G. Hughes, 154-158 Arthur St., New Farm, Brisbane. Tel. 58 1422 
S.A.: Eilcp Sales Pty. Ltd., 7-9 Osmond Terrace, Norwood, S.A. Tel. 63 4844 
Tas.: K. W. McCulloch Pty. Ltd., 109 York Street, Launceston. Tel. 2 5322 
W.A.: Athol M. Hill, 613-615 Wellington Street, Perth. Tel. 21 7861 
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AC - powered 
ultrasonic trans¬ 
lators. If the 
B valve doesn’t hiss 

loudly enough, the internal logic and 
lelay circuits of the translator cause 
■he can to be rejected automatically. 

1 Translators are also used to check 
Jfor corona in high-voltage filament 
transformers and in the high-voltage 
horizontal transformers of television 
bets. With a translator, corona caused 
Iby faulty insulation or small metallic 
Inclusions is readily detected, either 
■automatically or by a technician. Cor- 
Tona produces a frying or crackling 
bound in the loudspeaker of the tran¬ 
slator. 

The logic and automatic alarm cir¬ 
cuits of the AC-powered translator 
pre shown in the block diagram, 


number of dB above a reference signal 
such as the background noise in the 
probe or some known ultrasonic signal. 

Translator operation can be either 
continuous or triggered. Continuous 
operation is just what you would ex¬ 
pect — the translated electrical signals 
corresponding to the ultrasonic input 
energy go directly and continuously 
to the meter and alarm circuits. 

In triggered operation the meter and 
alarm circuits are inactivated by a 
transistor gate circuit until a trigger 
— a momentary contact closure — is 
applied to the trigger input. Then the 
gate <is opened and the translator is 
activated for a length of time deter¬ 
mined by an adjustable monostable 
multivibrator. Gate lengths of 0.1 to 
3.0 seconds can be selected. In the 
triggered mode, the alarm can be set 
off only during the time that the gate 
is open. This mode would be used, 
for example, in production test sys¬ 
tems which make loud ultrasonic 
noises while moving each new product 
into the test position. The activating 


type of probe is a contact probe whose 
sensing end is a long (llcM) stain¬ 
less-steel stylus. Heavy metallic struc¬ 
tures such as engine blocks readily 
conduct ultrasonic energy, but are so 
massive that their surfaces do not vi¬ 
brate enough to broadcast this energy 
through the air where it could be de¬ 
tected by the general-purpose probe. 
The contact probe is designed to be 
placed in contact with solid objects 
and to be sensitive to ultrasonic energy 
propagating in them. It i s (insensitive 
to sound waves in air. 

Both probes use the same transduc¬ 
er element to convert ultrasonic energy 
to electrical signals. The element is a 
thin rectangular piezoelectric crystal 
of barium titanate placed with its fiat 
side perpendicular to the axis of the 
probe. This transducer element is one 
of the most sensitive types. Its fre¬ 
quency response has two peaks, typic¬ 
ally at about 37KHz and 43KHz. As 
mentioned above, the defects of inter¬ 
est generate broad ultrasonic spectra, 
36KHz to 44KHz range. 


PROBE 


- AMP - 


MfXER 


LOCAL 
OSCILLATOR 
40 kHz 


Trigger 

Input 


100-ms 

DELAY 


GATE 

LENGTH 

CIRCUIT 


Oscilloscope Output 



Speaker 


AMP 


Recorder 
q Output 


ALARM 

LENGTH —RELAY 
CIRCUIT 




Light 


| MANUAL TRIGGER | 


Figure 2 . Block diagram of Hewlett-Packard Model 4 950A ultrasonic translator showing logic and alarm cir¬ 
cuits for production testing. 


Figure 2. In the upper part of this 
diagram are the basic ultrasonic trans¬ 
lator circuits, along with additional 
amplifiers and input attenuators which 
give the user a choice of outputs 
and finer control of signal levels. 
The lower part of the diagram shows 
the logic, alarm, and meter circuits. 

Whenever the ultrasonic energy im¬ 
pinging on the probe is strong enough 
to cause the front-panel (meter to read 
more than OdB, the alarm relay 
closes and the alarm light comes on. 
An audible alarm, an automatic re¬ 
jection mechanism, or any other device 
can be connected to the relay termi¬ 
nals on the rear panel. 

The amount of signal that will cause 
the meter to tread Od'B is determined 
by the input step attenuator and the 
vernier. Usually these attenuators are 
set so that OdB is some appropriate 


trigger would be applied to the trans¬ 
lator after each move is complete, the 
system ultrasonically quiet, and the 
device ready to test. 

If ultrasonic noise or fast transients 
are present and are strong enough to 
set off the alarm prematurely, the sig¬ 
nal can be integrated during the time 
that the gate is open in the triggered 
mode. This will cause the noise to be 
averaged out and decrease the effects 
of fast transients so that meaningful 
measurements can be made. The meter 
indicates the integral of the signal. 

Either of two types of probes may 
be used with any of the ultrasonic 
translators. One is a general 
purpose directional microphone which 
is used to detect and locate 
sources which transmit their ultrasonic 
energy through the air. The second 
and all have significant energy in the 


In the general-purpose probe the 
transducer element is preceded by a 
horn, or cone, which effects an effic¬ 
ient impedance match between airborne 
sound energy and stiff transducer, and 
contributes to directivity. 

A small aluminum saddle at the end 
of the horn helps further to match the 
acoustical impedance of the air to the 
acoustical impedance of the barium 
titanate crystal. The horn, saddle, and 
crystal occupy about half the length 
of the general-purpose probe, and the 
other half of the probe contains a 
solid-state preamplifier. 

In the contact probe, the transducer 
element is spring-mounted and placed 
in contact with a knife edge on the 
probe end of the stylus assembly. The 
contact probe also contains a solid- 
state preamplifier. (Hewlett-Packard 
Journal, May, 1967.) gj 
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NEWLY DESIGNED PRODUCTS! 


Combination Type Moulded Knob Series 

Any of your special order-Acceptable 


a 

ME-829 

ME 836 

ME-844 

a 

ME-850 


ME 856 


ME-864 



ME 869 


9 

ME-830 

ME-837 

ME-846 

ME-851 


ME-857 

ME 865 

& 


d* 

** 

ME-833 

gj 

ME-838 

* 

ME-847 

ME-852 

HI 

ME-858 


d% 

* 

ME-834 

© 

ME-839 

U* 

w 

ME-848 

* 

ME-854 

0 

ME-859 




ME 866 

w 

ME 871 


ME 867 


ME-872 


ME-870 

Fitted with Brass Insert for \in Shaft — Locking by grub screw. 


a 

ME-835 

S 

ME-840 

y 

ME-849 

* 

* 

ME-855 

Q 

ME-863 

O 

ME-868 


b 

ME-873 


(SOLE AGENT) 


j^YKPHYR PRODUCTS PTY, LTD. 


i 


70 BATESFORD ROAD CHADSTQNE, VICTORIA—PHONE 56-7231 

MANUFACTURERS OF RADIO & ELECTRICAL EQUIPMENT & COMPONENTS 


Jacoby Mitchell & Co. 
Pty. Ltd.. 

469 Kent Street, 
Sydney, N.S.W. 


S.A. 

Neil Muller Pty. Ltd., 
8 Arthur Street, 
Uniey, S.A. 


INTERSTATE AGENTS; 

TASMANIA 

Homecrafts-Tasmanla, I Nteholt R*dl o * 
190 Collins Street, 91 Wellington ‘ Street, 
Hobart, Tas. 1 Launceston, Tasmania. 


INTERSTATE^ AGENTS 

D. K. Northover & Co., 
337 Wellington Street, 
Perth, W.A. 


QLD. 

T. H. Martin Pty. Ltd., 
56 Edward Street, 
Brisbane, Qld. 
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FIRST INTEGRATED - CIRCUIT 
VOLTAGE REGULATOR FOR CARS 


General Motors Corp., in the U.S.A., is reported to be the 
first in the field with an integrated circuit voltage 
regulator. The device is now being fitted to the 1968 
model Pontiacs. 


The IC regulator is about the size 
lot & man’s wristwatch. It fits into a 
1 recess in the rear frame oif the ear’s 
I generator, eliminating the conventional 
[external assembly as well as associated 
[harness wiring. It can operate when 
I under-the-hood temperatures are as 
| high as 260 degrees F. and as low as 
-30 degrees F, while maintaining the 
I generator output within 0.2 volt of 
the prescribed setting. 

General Motors began road testing 
the IC regulator three years ago in 
more than 200 cars. Some Delootron 
generators were installed tin cars driven 
by company officials as well as service 
| personnel. Others went into develop- 
ment vehicles. 

After each test cycle, which lasted 
for about a year, the (regulators were 
removed, checked, and modified. Most 
of the failures experienced were mech¬ 
anical in nature. Leads continually 
broke off and had to be reinforced. In¬ 
ternally, bonds had to be redesigned to 
withstand the torturous environments 
of bumpy, dusty roads. The epoxy de¬ 
veloped cracks that could only be pre¬ 
vented by adding a thin plate around 
the sides oif the ceramic base. After 
each modification, the regulators were 
tested aigain until all flaws were cor¬ 
rected. Based on its experiences with 
the device, GM’s next generation of 
IC regulators will probably be plug-in 
units without leads. 

The assembly provides better voltage 
regulation than conventional units, 
thereby prolonging the life of the bat¬ 
tery and lighting systems. Moreover, 
the sealed IC is unaffected by moisture, 
aging, weather extremes, and vibration. 
Because the IC regulator senses only 
the battery voltage, it is immune to 
interference by the generator’s magnetic 
field, electrical noises, or transients. 
From a service viewpoint, the IC re¬ 
quires no periodic adjustment. 

The standard electromechanical vol¬ 
tage regulator is prone to relay-contact 
erosion and wear, which introduce un¬ 
wanted resistances that change circuit 
regulation. Metal fatigue in springs can 
cause voltage and current sensing levels 
to change. And sticking relay contacts 
can cause a voltage-regulator failure, 
which, in turn, can destroy the gene¬ 
rator itself. 

General Motors IC regulator is a 
hybrid; transistors, diodes, resistors, a 
capacitor and a thermistor are mounted 
on a ceramic substrate (see circuit). 
The assembly is mounted on a dis¬ 
crete power transistor packaged in la 
TO-3 can with six lead terminals far 
interfacing with the generator. The 
function of the regulator is to keep the 
generator output within preset limits 
over a wide range of engine speeds and 


underhood temperatures,* It does this by 
sensing the voltage at the battery ter¬ 
minals and varying the charge rate of 
the generator as necessary. As the vol¬ 
tage across the zener diode increases, 
the diode breaks down, causing the 


tures. Another problem area is material 
compatibility as chips are bonded to 
the substrate.” 

Mechanically, the lead bonds present¬ 
ed problems since they had to with¬ 
stand tremendous pressures and vibra¬ 
tion. The regulator temperature-com¬ 
pensation circuit had to be designed 
with the aid of a computer. 

After fabrication, each IC is checked 
for mechanical flaws and undergoes a 
series of electrical tests. It is then 
placed in an environmental chamber 



field current. As the generator output falls , the zener turns off and full 
current is applied to the generator field coil. 


input transistor to saturate. This turns 
off the Darlington pair and the gene¬ 
rator field current. 

As the generator output drops, the 
zener turns off to bring the input 
transistor out of saturation, and the 
full current is once again applied to 
the generator field coil. A thermistor 
provides temperature compensation in 
a voltage-divider configuration. 

“An IC voltage regulator is tough to 
design,” says Frank Cook, a microcir¬ 
cuits product planner at GE. “There 
are problems of temperature tracking 
that present a real challenge. To get 
the kind of voltage regulation the in¬ 
dustry wants, components must be 
matched pretty closely.” 

At Delco Radio, an engineer says, 
“At first it seemed like an impossible 
task. There was always the danger of 
thermal runaway upon subjecting the 
substrate to extremely high tempera¬ 


Where it is subjected to temperatures 
ranging from —-30F to *f 260F during 
a 30-minute cycle. The device then 
undergoes a vibration test that exceeds 
the worst the car can offer. Once these 
preliminary tests are completed, the 
regulators are mounted on operating 
generators for prolonged life testing. 
Regulation is checked at 0, 80, and 
160 degrees F. 


Despite the difficulties of making an 
IC that can take the torturous environ¬ 
ment of a car’s engine—and it has to 
have a low enough price for the car 
makers—some industry observers esti¬ 
mate that by autumn, 1968, more than 
half the vehicles being produced will 
be equipped with the IC devices* By 
1972, when all new vehicles are ex¬ 
pected to be equipped with integrated 
regulators, there would be an annual 
market of 10 million integrated circuits. 
(“Electronics,” Vol. 40, No. 20). Q 
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Plessey Tantalum 
Electrolytic Capacitors 

The biggest babies in the business 


Plessey tantalum capacitors 
offer the highest operating 
temperature, capacitance 
range and reliability with the 
smallest size in liquid and solid 
electrolyte types. 

Series A, E and K use liquid 
electrolyte whilst Series S are 
of solid electrolyte 
construction. In addition to high 
operating temperature, these 


capacitors also feature high 
stability, high capacitance/ 
volume ratio, extremely long 
shelf life, low leakage current, 
low inductance and 
hermetically sealed containers. 
Also available is a range of 
T.C.C. tantalum foil capacitors 
and a wide selection 
manufactured by P. R. Mallory 
& Co. Inc., U.S.A. 


Typical applications of 
tantalum capacitors are by¬ 
pass,-coupling and decoupling 
functions in low impedance 
circuits, R-C networks where 
low leakage ensures stable 
characteristics, also 
integrating and feed back * 
capacitors in servo control 
systems. 


Specifications 

Series A and S are approved to 
DEF5134-A1. In addition Series S 
comply to MIL-C-26655-2D for 
power factor, leakage and physical 
size. 


Series 

capacitance fxf 
voltage (VWDC) 
temperature °C 
leakage /xA 


K SERIES 



Plessey Components 

Ducon Division Box2POVillawoodNSW 2163 
Telephone 72 0133 
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SCIENTIFIC AND 
INDUSTRIAL NEWS 


Growth of O.T.C. 

The annual report of the Overseas Telecommunications 
Commission Australia, published recently, reflects the continuing 
growth in demand for telecommunications services and shows 
a return on the substantial capital invested in recent years on 
modern telecommunications facilities. The total revenue last 
financial year rose from $15.1 million to $18.8 million, expendi¬ 
ture from $11 million to $12.9 million, and net profit from 
$4 million to $5.8 million. The net fixed assets of the O.T.C. 
now exceed $42 million. 

The Commission last year commenced leased commercial 
satellite services from its $3 million Carnarvon earth station 
for satellite communication; continued to contribute, financially 
and technically, towards the 56-nation International Telecom¬ 
munications Satellite Consortium, in which Australia is one of 
the foundation members; constructed a $2.5 million international 
high-frequency radio transmitting station at Grangara in Western 
Australia to strengthen communications across the Indian 
Ocean; started construction at Moree in New South Wales of 
a second and larger earth station for satellite communication 
in the Pacific area; installed an automatic message relay system 
costing $2 million to streamline the handling of public telegraph 
traffic; spent $600,000 on extensions to the Commission’s Over¬ 
seas Telecommunications Terminal at Paddington in Sydney to 
provide for planned expansion to cost $6 million; and spent 
$574,000 on capital development re-equipping coastal radio 
stations and commissioning new stations at Brisbane and 
Melbourne. 


Making bigger crystals 

National Research Corporation, of Massachusetts, U.S.A., 
is marketing an improved crystal growing furnace to manu¬ 
facture single crystals of silicon or germanium weighing up to 
21b from polycrystalline materials. Tne single crystals are sliced 
and diced into very thin wafers to become the main elements 
in transistors, diodes and other semi-conductor devices, and as 
base material for microminiature circuits. NRC, a subsidiary 
of Norton Company, says the furnace is of particular interest 
to countries like Australia which have had to rely on imported 
components for micro-circuits in the electronic, aerospace and 
chemical fields. 

The new NRC 2805 Czochralski-method crystal growing 
furnace has doubled the production capacity of earlier NRC 
furnaces introduced a decade ago, yet it occupies less than 
3 sq. ft. of floorspace. It has a larger crucible and a higher 
efficiency heater and shield system to provide a faster melt¬ 
down cycle, a faster total cycle and better temperature 
uniformity. 

With the Czochralski method, polycrystalline silicon or 
germanium is melted in the crucible in the furnace. Tempera¬ 
ture and thermal gradient of the melt is controlled so that 
the surface of the melt is exactly at melting point (940deg. C 
for germanium 1420 deg. C for silicon). A seed of single 
crystalline material is positioned so that it just touches the 
surface of the polycrystalline melt. This causes the liquid-phase 
to solidify or grow on to the seed. As the polycrystalline 
material solidifies it becomes oriented in the same crystal 
structure as the seed. The process continues under close tem¬ 
perature and mechanical motion control until all of the 
polycrystalline melt is converted to a single crystal ingot. 

NRC is represented in Australia by Norton Australia Pty. 
Ltd., Lidcombe, N.S.W. 2141. 


A new musical instrument, the “Minitronic,” can 
either be made to sound like a harpsichord or grand 
piano , or played with the loudspeaker cut out so that 
only the performer hears the music through earphones. 
Manufactured by W . G. Eavestaff and Sons Ltd., Ash- 
field Road, Finsbury Park, London N.4, England, the 
instrument can also give the volume needed for a 
group or dance band , and has the facility that a tape 
recorder can be plugged in to record the music. 


Improvements to telephone services 

Subscriber Trunk Dialling from Hobart to Launceston and 
both ways between Hobart and Melbourne began in December. 
Hobart subscribers whose services are connected to the Hobart 
Central, Bellerive, Lindisfarne, New Town and Sandy Bay 
exchanges, and Glenorchy subscribers whose telephone number 
begins with 726 and 727 are able to use the STD facility. 
STD already operates from Launceston to Hobart. 

The P.M.G. also announced an extension of operational 
hours for the radio telephone services between Australia and 
Indonesia, and said the service had been brought forward to 
a period more suitable to business operation. The new hours 
for the service are 11 a.m. to 12 noon, E.A.S.T. Mondays to 
Fridays. Formerly they were 5.45 to 6.15 p.m. on those days. 


Giant optical telescope 

A broadcast in the B.B.C. World Service program “Science 
and Industry” in December, 1966, by the eminent radio 
astronomer Professor Sir Bernard Lovell has resulted in a pro¬ 
posal by the Government of Saudi Arabia to build a giant 
optical telescope. Sir Bernard is director of Jodrell Bank, near 
Manchester, home of the world’s largest steerable radio tele¬ 
scope. He was speaking in the 400th edition of “Science and 
Industry” which took the form of a review of major scientific 
events in the eight years since the program was first broadcast 
in 1959, and a forecast of things to come. Professor Lovell said 
that not a single large optical telescope had been added to the 
few that already existed in the world; the great need in 
astronomy was another telescope comparable in size to the Hale 
200inch model at Mount Palomar in California. 

Four thousand miles away in Riyadh, the capital of Saudi 
Arabia, the Vice-Chancellor of Riyadh University, Dr Abdul-aziz 
Khowaiter. heard the broadcast. He wrote to Sir Bernard and 
suggested that money—a matter of several million pounds—might 
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Hear the Chrysler Series CE and note 
the “characteristic” sounds. 


Chrysler knows that every one has different 
“sound” requirement; so we do not expect to 
completely satisfy every one with one speaker. 

From the various CE Series, select the size 
and type that will sooth your Golden Ear. 
Every series has a fabulous characteristic featute 
of its own. 


The four CE-1, CE*2, CE-3 and CE-4 series 
are acoustic suspension system speakers now sold 
in all parts of the world. 

The acoustic suspension system is most popular 
worldwide for its superior musical reproduction. 

Please lend a ear to each series and select the 
ideal one suitable to fit your precise musical taste. 


(ACOUSTIC SUSPENSION SPEAKER SYSTEM) 

★ Free eotolog on request 
No.l, 2-CHOME, SASAZUKA, SHIBUYA-KU, TOKYO 


CHRYSLER 


IN JAPAN 


u 


ELECTRONICS Australia, January. 1968 











































be found to build such a telescope in Riyadh. During its first 
few years of operation while (he Saudi Arabians learned the 
techniques of using the instrument, it might be manned by British 
astronomers and maintained by British funds. The letter was 
forwarded to Britain’s Astronomer Royal. Sir Richard Woolley, 
and to the Science Research Council, and an assistant professor 
at Riyadh University. Mr Robert Seeds, recently came to England 
to discuss the project. It now appears that there are good 
prospects that agreement will be reached to build and operate 
the telescope on the lines proposed. 


Ergonomics in N.S.W. 

In 1964, 1965. 1966 and 1967, ergonomics conferences were 
held in Adelaide, Melbourne, Sydney and Brisbane, respectively. 
At the 1966 conference, the Ergonomics Society of Australia 
and New Zealand was established. At a meeting in September, 
1967, a New South Wales branch—the first State branch of the 
society—was formed (subject to approval by the society). There 
are, at present, approximately 100 members of the society and 
over 30 people attended the inagural meeting of the N.S.W. 
branch. 


Society members include doctors, engineers, scientists, 
psychologists and architects. They represent private industry, 
government departments, C.S.I.R.O., the armed services, and 
universities. The diversity and high academic standing of the 
members indicates the Importance now being attached to this 
new science. The purpose of ergonomics is to integrate all the 
relevant data on human behaviour and apply this data to the 
design of work so that the health, well-being and safety of 
the worker are safeguarded. In addition, its application results 
in more efficient production. 

Inquiries regarding the new branch of the society should be 



A diver of the Lockheed Missile and Space Company, 
in the U.S.A., enters the water to begin underwater 
neutral buoyancy simulation of an astronaut's space 
work. Wearing a pressure suit, he has weights strapped 
to his body, arms and legs, so that in water he is 
neutrally buoyant and experiences a weightless condi¬ 
tion similar to that experienced by astronauts in space. 
Throughout the test a safety diver remains close by 
underwater to give assistance in case of emergency. 


addressed to Mr J. O. Allen, Secretary/Treasurer. Proposed 
N.S.W. Branch, the Ergonomics Society of Australia and New 
Zealand, C/o P.O. Box 31, George Street North, Sydney, N.S.W. 
2000. 


New Laser instruments 

Pilkington Perkin-Elmer Limited, St. Asaph, Wales, is to 
market a new, very high precision tooling laser and a laser 
interferometer which is substantially cheaper than its competitors. 
Both systems will be unconditionally guaranteed for one year. 
Through an agreement with Perkin-Elmer, Norwalk, U.S.A., the 



An operator inspects a negative of the Interconnections 
used for one of the logic layers in a new computer 
announced recently by International Computers and 
Tabulators Ltd., of Putney, London , S.W . 75. The 
machine, called the 1906 A, and costing between 
$1,075,000 and $3,225,000, is claimed to be the largest 
computer yet committed for production in Britain. 
New circuit techniques enable processing speeds up to 
one million instructions a second . 


company has acquired exclusive selling rights of the American- 
developed systems for the U.K. and Europe and non-exclusive 
rights for the Commonwealth. 

The tooling laser, used in conjunction with a centring 
detector, provides the fastest and most accurate method of 
monitoring mal-alignment yet available to industry. It is expected 
to find widespread application in machine tooling, aircraft 
construction, civil engineering, shipbuilding and research in¬ 
dustries where a precise straight fine is essential to equipment 
or surface alignment. 

In the system a beam from a helium-neon gas laser is 
detected by the centring device which gives an immediate 
digital readout of mal-alignment to a precision of .002inch in 
200ft. Considerable advantages over traditional optical telescope 
and target procedures are claimed. Set-up time is cut and tne 
laser does not need a highly skilled operator’s judgment or 
technique. Precise readings, which are consistent between 
operators, are aided by electronic damping which eliminates 
the effect of air noise or scintillation. The system has been 
designed to make it easily interchangeable with existing optical 
equipment in any application. 

Main application of the laser interferometer — which 
measures linear displacement to a precision of two millionths 
of an inch — will be in the machine tool industiy. The 
system, which depends on the measurement of light fringe 
numbers between the laser and a retro-reflector, will cost a 
third less than other laser interferometers. 


Computer graphics 

The 'Lockheed Missiles and Space Company has been 
awarded a U.S. $67,590 contract by the National Aeronautics 
and Space Administration to analyse application of ‘‘computer 
graphics” to America’s space effort. Computer graphics will 
allow space engineers and scientists to work out their com¬ 
plex problems and design in visual form using a photo-sensing 
light pen to ‘‘draw” on the face of a cathode-ray tube display 
linked directly to a computer. 

Preparing for the NASA project, the Lockheed group studied 
the application of computer graphics to design of electronic 
circuitry and also to the design of hypersonic re-entry 'bodies, 
structural dynamics and trajectory analysis. 

Eugene K. Fisher, head of the group said, “A man plotting 
a spacecraft’s trajectory with a light pen can see the curve as 
he draws it. This means he can do a better job of reacting to 
problems as they arise. This ‘on-line’ quality of computer 
graphics saves time and is more stimulating psychologically. 
The engineer gets his feedback fast. He feels as though he’s 
a part of the system, and can control it.” 
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Mullard 

ZENER DIODES 

3.3v to 75v 

All devices in the new rationalised range of Mullard 
silicon voltage regulator (zener) diodes have a 5% tolerance. 

With devices covering from 3.3V 400 mW 
to 75V 75W (4.4 kW peak surge), the choice 
offered by this range will be found adequate 
for most applications. 



Available from Mullard offices 
at 85c plus 13 c postage 


100-1 

BZY 91*diffus«d 

75- 
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BZY 93*diffused 


75 

> 20- 

5 6QQ6 2 

ft-OAZ 223 alloyed 
>—OAZ 222 alloyed 

BZY 96 alloyed 
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BZY 95 diffused 
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BZY 88 alloyed 


BZY 94 diffused 


75 
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i 0-1 

3 3 „ 91 10 . 

53 OBZYT^ailoyed 




75 DO-7 

i 

0 10 20 
REFERENCE VOLTAGE V 

30 

40 50 60 70 75 

* Reverse polarity versions of these types are available 
t High stability voltage reference diode 


A leaflet describing the complete range of devices is available from the 
Technical Service Dept, at the addresses below. 

Mullard-Australia Pty. Ltd. 

• 35-43 CLARENCE STREET, SYDNEY, N.S.W., 2000 PHONE: 29 2006 

• 123-129 VICTORIA PARADE, C0LLINGW00D, VIC., 3066 

PHONE: 41 6644 

• 33 BOWEN STREET, BRISBANE, OLD., 4000 PHONE: 2 8746 

• 266-270 STURT STREET, ADELAIDE, S.A., 5000 PHONE: 51 6341 

• 579 MURRAY STREET, PERTH, W.A., 6000 PHONE: 21 2561 
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Microwave trunk system 

Tenders have been called for the installation of a broadband 
lecommunications system between Townsville and Mount Isa. 
bte proposed system is planned to provide 1200 channels— 
)0 for simultaneous telephone conversations and 600 on 
andby. Facilities to incorporate a television relay system will 
so be provided. The project, to be completed by late 1970. 



This budding electronics engineer appears to be keenly 
interested in a new desk-tup, solid-state computer in¬ 
troduced by E.A.1.-Electronic Associates Pty. Ltd., of 
26 Albany Street, St Leonards, N.S.W., 2065. The 
makers claim it . is the first of its type to provide ad¬ 
vanced analog computing capabilities plus all the 
requirements for expansion to a full-scale hybrid com¬ 
puting system. Designated the EAI 580 Analog/ 
Hybrid Computing System, it includes up to 70 servo 
set potentiometers, provisions for an extensive digital 
logic system and a hybrid control interface in the 
main console. A full line of peripheral equipment is 
also available. 


ticludes the building of 24 towers, up to 250 feet high, together 
rith the installation of radio repeater equipment in specially 
esigned shelters at 25-mile intervals along the 600-mile route, 
'he Townsville-Mount Isa link will be connected to the 
^airns-Brisbane microwave radio system as part of the Austra- 
ia wide network. 

\pprentices track satellites 

Six apprentices in Britain have designed and built, on a 
>udget of only $250, a ground station to pick up satellite signals, 
'hey have surprised more experienced people by successfully 
etting clear pictures of the earth from U.S. weather satellites. 
The apprentices — at the Plessey company’s radar establishment 
m the Isle of Wight — were given the assignment to test 
heir skill and ingenuity in “spage age” techniques. 

The station’s helix wound antenna can be rotated through 
180 degrees and its pedestal is mounted on castors to give 
►canning of 360 degrees. Signals from satellites are fed to a low 
loise pre-amplifier placed behind the antenna, and then to a 
►uperhet receiver which detects and amplifies the FM video 
signals. Pictures taken by the satellites are recorded on a video 
ape recorder and stored until the satellite has passed overhead, 
fhey are reproduced on a cathode ray tube. It has produced 
dear pictures showing 1,500 square miles of the earth’s surface, 
:loud formations, and other meteorological details. 

Extra capacity on COMPAC cable 

Special equipment to boost the traffic handling capacity of 
he COMPAC cable between Australia and Canada by about 
50 per cent was brought into use in Sydney recently by the 
Overseas Telecommunications Commission. The equipment, 
vhich took six months to install at a cost of $1 million, is 
mown as Time Assignment Speech Interpolation (T.A.S.I.). 
t operates by interleaving additional telephone conversations 
between speech pauses of other conversations on the cable’s 


telephone channels. This is done without interfering in any 
way with the secrecy of calls. 

Tasmanian electrical expansion. 

The Hydro-Electric Commission of Tasmania has awarded 
a substantial contract for electricity equipment as part of its 
expansion program to meet industrial and domestic needs. 
The orders include power line carrier coupling equipment, 
capacitor voltage transformers and coupling capacitors from 
the Ducon Division of Plessey Components at Villawood, N.S.W. 
The orders are also for line impedance matching units and power 
line carrier line traps to be imported from Japan through 
Ducon. The equipment, for use on the 220KV and 110KV 
systems, is to be delivered by June, 1968. 

Tasmania is undertaking a power development program 
estimated at about $212 million over the next five years. Cur¬ 
rent development includes the three-stage Lower Derwent 
scheme and the seven-stage Mersey-Forth scheme. These 10 
power stations are due to be commissioned successively by 1971. 
The State Parliament recently sanctioned a major hydro¬ 
electric development on the Gordon River in the south-west of 
Tasmania and a thermal power station of 120MW capacity 
near Bell Bay on the Tamar River. Tasmania has one of the 
highest per capita consumption rates of electricty in the world. 
Its rate is nearly four times the average in other States. 

Computer speeds medical research 

At the New York University medical centre, researchers 
have substantially advanced the pace of experiments aimed at 
finding out more about the basic operations of the human 
body by using a time-sharing computer service to complete 
lengthy and tedious calculations. A specialist in physiological 
research reports that studies of the complicated functions of the 
various body organs require a great deal of computation — 
sometimes the calculation periods are longer than the laboratory 
work. 

The General Electric time-sharing service has been used 
for these calculations to speed the progress of actual discovery 
work done in the laboratory at N.Y. University, one of the 
world’s largest medical research and teaching complexes. For 
example, the computer is used to determine how fast body 
fluids move through body membranes from one tissue compart¬ 
ment to another, and to calculate the amount of fluid stored by 
various organs. Since these experiments involve the use of 
radioactive tracers in animals, the calculations must include 
decay rates of the radioisotopes. 



Using teaching machines and following a prepared 
training program, sales engineers of Britain's Asso¬ 
ciated Electrical Industries needed only 12 hours of 
study to learn the basics of the company's new “Logi- 
con" system of control for automated processes. The 
system uses static switching techniques, and as this 
was the first time the company had made this type 
of equipment , it needed an economical but efficient 
way of teaching 200 sales engineers how the system 
works, and where it could be successfully applied. The 
program was devised by the teaching machines makers , 
Product Knowledge Ltd., 246 Regent Street, London. 


ELECTRONICS Australia, January, 1968 


29 























S 1t e «: r ( b A s 


Good 

Design 


“M” SERIES 

AUSTRALIA'S LEADER IN MODERN PRECISION SOLDERING TOOLS 


A US I t' AUAN 
01 SION i N Of X 


LONG LIFE TOOLS, TESTED AND PROVED IN 
- SEr 


M70 


Tip Shaft Dia: 
Rating: 
Weight;' 


1/8" Application: Transistor, miniature 
19 watts and micro-miniature electronics 
3 ozs. and instrument work. 


WORLD-WIDE SERVICE. 

Adcola "M" Series soldering tools are long-life 
precilion-made tools, the result of 20 years' 
development to meet the particular needs of 
the Communications and Electronics industries 
throughout the world. 

They are standard equipment in all Australian 
Armed Services, Space Tracking establishments 
P.M.G.'s Department, major computer firms and 
numerous other organisations with the resources 
to carry out stringent comparative pre-selection 
tests on soldering equipment. 


GREATER THERMAL EFFICIENCY 

The advanced design reduces heat losses to a 
minimum and provides a work capacity in each 
model normally associated with conventionally 
designed tools of twice the rated power. Initial 
heat-up time (60 seconds for M70, 100 seconds for 
M64) and heat recovery ore extremely rapid. 
Elements are calibrated to provide optimum tip 
temperatures for swift and sound soldering of 
terminations in each type of circuit. 


M64 


Tip Shaft Dia: 
Rating: 
Weight: 


3/16" Application: Standard tool for 

23 watts radio and television assembly 
3J ozs. and servicing. 


DESIGNED FOR ACCURATE SOLDERING 

The lightness and balance of the ”M” Series 
tool; fne flared handle, ribbed for a positive 
precision finger grip; the slim heater unit allow¬ 
ing the best possible visibility and penetration; 
the combination of these design features allows 
easy, precise manipulation ana therefore better 
soldering. 


M107 TipSh ffi; 


INSTANT CONTROLLED HEAT 

A constant heat tool operating at the correct 
solderina temperature ensures the swiftest and 
most efficient soldering. Poor auelity soldered 
joints caused by too high or too low a soldering 
temperature are avoided. Fitted with a hook for 
suspension while idling, Adcola soldering tools 
will operate continuously without risk of over¬ 
heating or loss of tip tinning. Heat sinks, idling 
NOT required. 


or cut-off switches are 


Weight:' 


1/4" Application: Servicing in tele- 

27 watts communication centres and 
4 ozs. similar heavier tagging. 


•Weight of tool only, without cord set. 


EASY REMOVAL OF TIP 

The tip is held firmly by a stainless steel collet, 
and Is easily removed for cleaning and replace¬ 
ment and to allow quick fitting of special- 
purpose tips. 


SAFETY FIRST 

Safety was a primary consideration in the design 
of the "M" Series, which embodies a fully 
insulated element and a double-earthed hellcel 
wire outer casing to the heater unit. Every 
heater unit must pass an insulation test of 2,000 
volts before release from the factory. 


M150 TipSh M; 


Weight:' 


5/16" 

45 watts 
6 ozs. 


Application: General Purpose 
Soider Tool, sheet metal, earthing 
strips and other heavy duty work. 
Tip incorporates unique anti¬ 
seizing ferrule 


NO TRANSFORMER REQUIRED 

Adcola tools conform to S.A.A. approval and 
test specifications and are approved in all States 
for mains voltage operation. 

All models are available for 230-250V, 200- 
220V, 100-120V, 50-55V, 32V, 24V, 12V and 
6V. 


ADCOLA PRODUCTS PTY. LIMITED PELmIu WE, llL 3 127^ T VIC 


12 CHURCHILL STREET, MONT ALBERT, 
$8-4351 


N.S.W. DISTRIBUTOR: H. ROWE ft CO. PTY. LTD., 512 PUNCHBOWL RD.. LAKEM8A. TEL,. 750-0333. 
S.A. DISTRIBUTOR: F. R, MAYFIELD PTY. LTD.. 11 HALIFAX ST.. ADELAIDE. Tel. 8-4131. 

QLD. AGENT: T. H. MARTIN PTY. LTD., 56-74 EDWARD ST.. BRISBANE. TEL. 2-0555 

W.A. AGENT: EVERETT AGENCY PTY. LTD.. 17 NORTHWOOD STREET. WEST LEEDERVILLE, 6007. TEL. 8-4137. 
TAS. AGENT: H. ROWE & CO. PIT., 231 LIVERPOOL ST., HOBART. TEL. 34-3840. 


N.S.W.: GEORGE BROWN A CO. PTY. LTD.. 29-5877: BROADWAY 
ELECTRONICS PTY LTD.. 211-4224; ELECTRONIC PARTS PTY. 
LTD.. 56-042S; GENERAL ACCESSORIES PTY. LTD., 73-0211: 
GEORGE KENT (AUSTRALIA) PTY. LTD.. 67-0361: MARTIN DE 
LAUNAY PTY. LTD., 29-5834: NEWCASTLE. 84741; WAGGA. 
4644; WOLLONGONG. BS020; LAWRENCE A HANSON ELECTRICAL 
PTY. LTD . 69-4041; NEWCASTLE. 61-5573: WAGGA, 4224; PAUL S 
(MERCHANTS) PTY. LTD.. 61-6392; RADIO DESPATCH SERVICE. 
61-1876; REG ROSE & CO, PTY, LTD.. 29-1851; W. G. WATSON & 
CO. PTY. LTD.. 29-5631; NEWCASTLE. 61-4961. 

VIC.: A.E.l. PTY. LTD., 34-0471; ELECTRONIC DEVELOPMENTS PTY. 
LTD. 63-3596: GENERAL ACCESSORIES PTY. LTD., 69-0300; 
HOMECRAFTS PTY. LTD.. 32-3711; J. H. MAGRATH CO.. 32-3731: 
RADIO PARTS PTY.. LTD.. 30-1251. 211-5921: WARBURTON FRANK! 
(MELB.) PTY. LTD. 69-0151: R. M. LANGFORD CO. PTY. LTD.. 
42-5633. 

QI.D.: BATTEN S ELECTRICAL PTY. LTD., 5-3936: SOUTHPORT. 2-1685; 
CHANDLERS PTY. LTD.. 31-0341: JAMES CROKER ft SONS, 


MACKAY; A. E. HARROLD PTY. LTD., 31-3081; LAWRENCE ft 
HANSEN ELECTRICAL (QUEENSLAND) LTD.. 2-1151 i CAIRNS. 
3739. TOOWOOMBA. T'VILLE; GENERAL ACCESSORIES PTY. LTD.. 
2-3093; B. MARTIN PTY. LTD.. CAIRNS. INNISFAIL: C, A. 
PEARCE ft CO. PTY. LTD., 2-3201; TRACKSON BROTHERS PTY. 
LTD., 2-2804; WYPER BROTHERS LTD.. 5-3219. BUNDABERG; 
WARBURTON FRANKI (BRISBANE) PTY. LTD.. 51-5121. 


W. ft G. C 
TASMANIA, 
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voltage measuring 3V at full scale deflec¬ 
tion. 

Learn while you drive 

Stereo cartridge tapes offering instruc¬ 
tion in French, German, Spanish oi 


CN Laser explained 

Research at the N.B.S. Institute for Basic 
Standards in the U.S.A. has now shown 
inclusively that HCN (hydrogen 
yanide) rather than CN is responsible for 
he emission in the “CN laser.” A long- 
vavelength laser emission from carbon- 
litrogen compounds, referred to as the 
£N laser, was first reported in 1964. In¬ 
cite of intensive work on this laser in 
everal laboratories, however, the 
>rinciples of its operation have not been 
mderstood. Attempts have previously 
>een made to explain the action as due 
o CN, a transient free radical present 
n the plasma tube of the laser. 

A theory has been developed by A, G. 
tfaki and D. R. Lide, jun., which explains 
he major characteristics of this laser. The 
4.B.S. work has shown that HCN mole¬ 
cules are found in the plasma tube in 
:ertain highly excited vibrational levels. 
As a result of a rather special interaction 
>etween their vibrational and rotational 
motions, these molecules undergo a tran¬ 
sition to other levels of slightly lower 
inergy. In so doing, each molecule emits 
i quantum of far infrared energy, which 
>roduces the laser action. 

The CN laser provides the most power- 
ul known source of radiation in the far 
nfrared region of the electromagnetic 
spectrum and commercial models are al- 
eady on the market. On the basis of this 
atest theory, it will now be possible to 
design experiments for improving the per¬ 
formance of this laser. 

New Avometers 

Avo Ltd. of Dover, England, have re- 
ently introduced a new series of Avo¬ 
meters — models 14, 15. 16, and 20 — 
wjiich are designed with switches and 
scales conforming to international usage. 
They are more compact but equally stable 
when compared with the company’s other 
models. AC and DC measurements are 
made by simply pressing a push button. 
The Avo mechanical cut-out and a push¬ 
button which reverses the current through 
the movement are fitted. 

The controls are identified by graphic 
symbols, and scales are graduated in unit3 
of 10 and 3, except in model 20 where 
the scale is in units of 12 and 
3. The ranges of models 15 and 16 
are identical, but model 16 is more accu¬ 
rate. Model 20 is as accurate as model 
16 but has different basic scale values. 
Model 14 does not measure AC current 
and a separate scale is provided for AC 


Italian are now available in the U.S.A. 
to motorists who want to learn a language 
without leaving their cars or taking their 
eyes off the road. The tapes are RCA 
Victor’s Stereo-8 study series that were 
developed and produced by the inter¬ 
nationally known Institute for Language 
Study. Specifically designed for use with 
auto and home tape cartridge units, they 
represent a new concept in audio educa¬ 
tion. 

The tapes are recorded stereophonically 
for playback on two stereo channels. 
Foreign sentences and phrases are on the 
left channel while pronunciation aids, 
translations, grammar explanations, and 
other drill and review exercises are on 
the right or “practice” channel. Each 
cartridge contains a minimum of 75 
minutes of instruction divided into four 
programs, giving each complete course 12 
programs. 

lllinitlHimilltllllllilllillllKlltllllllMIIIMtMIMIIIIIIIMltlllllllMIMiMIIMtllMlltltl* 


The Avometer model 15, one of 
the new range introduced by Avo 
Ltd., of Dover, England. 


Microcircuits suitable for elec - 
tronic control of domestic equip¬ 
ment have been developed by 
Associated Electrical Industries 
Ltd. at Lincoln , England . These 
control modules are designed to 
replace electro-mechanical units 
controlling fractional horsepower 
electric motors in domestic equip¬ 
ment, such as washing machines. 
The company estimates that the 
new devices could sell for about 
30 per cent less than the current 
electro-mechanical units. 

iitiimiiiiiiiiiiiiiliiiiiiiimiiimiiiiiiiiiiiiiniiiiMittiimiiliiiiiiiHHMiiiiiiiuiiiiiu 

Voice command computer 

An advanced computer voice recogni¬ 
tion system, soon to be used by a U.S. 
Government agency, has been developed 
by the Mellonics Division of Litton Indus¬ 
tries. Called SID, for Speaker Identifica¬ 
tion System, the prototype of this second 
generation Litton voice equipment is be¬ 
ing produced at Mellonics Division head¬ 
quarters in Sunnyvale, California. 

In the new Litton system, words spoken 
into a microphone are converted into 
electronic sound wave patterns which are 
sampled 2,000 times a second by a com¬ 
puter. Such clues as pitch, intonation, in¬ 
flection and resonance are assembled into 
electronic symbols that are compared in 
real-time to word and voice information 
stored in the computer’s memory. If the 
spoken information proves valid, the com¬ 
puter will accept voice commands, then 
execute such activities as banking or other 
financial transactions. 

A senior vice-president of Litton, Mr 
Harry J. Gray, said in Los Angeles that 
the Speaker Identification concept could 
make possible certain manufacturing 
operations controlled by computers, where 
experts would command them by voice. 

“An earlier use probably will be 
a system in which policemen could check 
on stolen cars by radioing direct to a 
central SID/computer system,” Mr Gray 
isaid. “Potential applications of the 
Speaker I.D. system are limited only by 
the extent of our applications.” D 


oilmans 

audio 


Comprising Maxamp 30 
Amplifier, two Maxim Loud¬ 
speakers and Record Player. 

Complete system, $510.80 


Goodmans Maxamp 30, fully 
transistorised stereophonic 
high fidelity amplifier 154-15 
watts, solicf state. 


Goodmans Maxim loud¬ 
speakers, amazingly compact, 
complete full range hi-fi re¬ 
production. 


Famous LAB 80 record player 
by Garrard, in case with cur¬ 
ved plexiglass lid. 


UNITED RADIO 
DISTRIBUTORS PTY. LTD. 

Shop 32, Ash Street 
Angel Arcade, Sydney 
Telephones: 28.3718, 28.3926 
OPEN SATURDAY MORNINGS 
Sydney’s leading High-Fidelity Specialists 
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An Experimenter’s 
High-Voltage Generator 


' ’ ■ * ' ■ ’ ' : 


A safe supply for experiments and demonstrations, delivering low current 
AC or DC at high voltage. Almost all the parts may be salvaged from 
a discarded TV receiver. 


by Jamieson Rowe 


In technical colleges. High school 
science departments and similar educa¬ 
tional situations there are often occa¬ 
sions when high voltage AC or DC 
is required for demonstrational or ex¬ 
perimental purposes. Typical applica¬ 
tions are the operation of gas dis¬ 
charge tubes, small X-ray tubes, gas 
lasers and mass spectrographs, pot¬ 
ential plotting of electric fields, demon¬ 
stration of corona, spark and arc dis¬ 
charges, and experiments concerning 
gas ionisation, plasma, and the meas¬ 
urement of mass and charge of elec¬ 
trons and other atomic particles. 

From considerations of operator 
safety there is strong motivation to 
make the source of the high voltage 
used in such applications as poorly 
regulated as possible. The lower the 
current which may be drawn from the 
supply, in general, the less will be the 
risk of injury due to burns, shock or 
heart disturbance ,in the event of in¬ 
advertent personal contact. Thus the 
poorer the supply regulation the “safer” 
the system cf high voltage generation 
employed, although the effective risk 
of injury is also dependent upon such 
factors as the galvanic skin resistance, 
the body path involved and the con¬ 
dition of the operator’s heart. 

Fortunately in most of the applica¬ 
tions concerned the regulation of the 


high voltage supply is of relatively 
minor importance with respeot to 
actual operation, as the current drawn 
by the equipment is only a few micro- 
amps. Thus, providing the supply has 
sufficient regulation to deliver the re¬ 
quired voltage at the current drain 
imposed by the equipment, together 
with corona and insulation leakage 
losses, decay of output voltage at high¬ 
er currents is unimportant. 

Among the “classical” sources of 
high voltage for such applications has 
been — for AC — the induction coils 
of Ruhmkorff and Tesla, with so-called 
“electrostatic machines” such as those 
invented by Wimshurst and Toepler- 
Holtz being used for DC generation. 
Figure 1 shows etchings of equipment 
of this type, reproduced from an early 
textbook; (a) shows a Ruhmkorff in¬ 
duction coil, which is essentially a 
high-ratio step-up transformer with an 
integral buzzer-type primary current in¬ 
terrupter, while (b) shows a pair of 
rotary frictional machines which are 
essentially a mechanisation of the oat’s- 
fur-and-ebonite-rod method generating 
an electric charge. 

More recently a common source of 
high voltage DC has been the Van de 
Graaff generator, which employs the 
principle of electrostatic induction to 
charge a metallic sphere continuously 


using an endless insulating belt. A dia¬ 
gram illustrating a generator of this 
type is shown in figure 2. 

Although induction coils and fric¬ 
tional machines are capable of quite 
satisfactory results when well construct¬ 
ed and correctly adjusted, both types 
of machines tend to be some¬ 
what cranky and unreliable. The in¬ 
duction coil is critical of interrupter 
contact adjustment, and is prone to 
develop shorted turns in the many- 
turn secondary winding due to moisture 
ingress and corona damage of insul¬ 
ation. Frictional machines are highly 
sensitive to humidity and dust, and 
must be kept scrupulously clean and 
dry if appreciable output is to be 
obtained; they are also rather critical 
of mechanicail adjustment. 

The generator unit described in this 
article has been designed to provide 
high voltage AC or DC (alternatively) 
with a reliability and operating con¬ 
venience considerably improved upon 
the earlier methods. In keeping with 
modern practice the unit is fully elec¬ 
tronic and has no moving mechanical 
parts; it is powered from the AC 
mains. The output voltage is between 
10 and 15kV (kilovolts) when lightly 
loaded, but i is sufficiently poorly regu¬ 
lated to prevent serious injury in the 
event of personal contact. While a little 





(b) 



ELECTRONS "SPRAYED" ON BELT 
AT A, COLLECTED BY SPHERE AT B. 
FURTHER ELECTRONS COLLECTED 
AT C BY INDUCTION FROM PLATE X. 
ELECTRONS PARTLY REPLACED ON 
BELT AT D, POSITIVELY CHARGING 
PLATE Y AND INCREASING SPRAYING 
ACTION AT A. 

SPHERE ACQUIRES HIGH NEGATIVE 
POTENTIAL. 
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FIG 2 VAN DE GRAAFF GENERATOR 




































































more complex than induction coils or 
frictional machines, it is easily con¬ 
structed from standard components, 
many of which may be salvaged from 
a discarded TV receiver. 

As may be seen from the circuit dia¬ 
gram the generator consists essentially 
of a so-called “ringing-choke” inverter, 
using a standard horizontal flyback 
transformer of the type used in domes¬ 
tic TV receiver®. The transformer is 
excited with current pulses delivered 
by a beam-power valve (type 6DQ6A 
or similar), the latter in turn being 
driven by a free-running or “astable” 
multivibrator using a double triode 
type 6SN7, 6CG7 or similar. 

The multivibrator is of the ciathode- 
coupled variety, both cathodes being 
connected to ground via a common 
IK resistor. The first grid is grounded 
while the second is coupled to the first 
plate via a 390pF capacitor. The grid 
circuit resistance of the second stage 
is made variable to permit variation 
of the coupling time-constant, the vari¬ 
able resistor acting as a control of 
oscillator frequency. In operation the 
control is used to adjust the drive fre¬ 
quency to correspond to the resonant 
frequency of the output transformer- 
load-circuit, in which condition the 
generator produces maximum output 
voltage. 

The output of the multivibrator is 
fed to the grid of the beam-power out¬ 
put valve via a 0.22uF blocking cap¬ 
acitor and 47ohm parasitic suppressor. 
A 390pF capacitor shunting the multi¬ 
vibrator output is used to partially in¬ 
tegrate the essentially rectangular multi¬ 
vibrator output, producing an approxi¬ 
mately sawtooth driving signal. 


The circuit for the generator , which uses salvaged TV components . 
Below are the main waveforms, identified by the circled numbers. 



* 6.6KV MAXIMUM 

MEASURE THIS WAVEFORM 
ONLY BY MEANS OF A SPECIAL 
HV CAPACITIVE DIVIDER 


MEASURE THIS WAVEFORM . 
ONLY BY MEANS OF A SPECIAL 
HV capacitive DIVIDER 


The output stage is quite conven¬ 
tional, with the plate of the beam- 
power valve coupled to a suitable tap 
in the flyback transformer primary via 
a 22ohm parasitic suppressor. The tap 
is selected so that the peak positive 
voltage applied to the plate is less than 
the rated 6.6KV. 

Because the bias circuit allows the 
beam-power valve to draw grid current 
on positive drive peaks, and also be¬ 
cause the drive amplitude is somewhat 
larger than the valve’s grid base, the 
valve operates from cutoff. During the 


rising portion of the drive cycle the 
valve current rises from zero increas¬ 
ingly, and this current flows through 
the lower portion of the transformer 
primary. When the driving signal sud¬ 
denly drops at the end of the cycle, 
the current tends to fall to zero — in 
response to which the transformer pro¬ 
duces <a sharp pulse in all windings. 
As the secondary winding has many 
turns, the amplitude of the pulse pro¬ 
duced is high, producing the desired 
high voltage output. 

The highest output from the unit 
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14 ENTERPRISE AVENUE, PADSTOW, N.S.W. 2211 Telephone 77-8793, 77-4405 


VICTORIA 

Eastern Instrument Services 
Pty. Ltd., 

Suite 17. 67 Queens Road. 
MELBOURNE. 3000 
Phone 51.8503, 51*8504 


SOUTH AUSTRALIA 

Teknla Pty. Limited, 

P.O. Box 45. 

LOWER MITCHAM. 5062 
Phone 76-3224 


Instrument Engine 
Pty. Ltd- 

32 Annerley Road. 


QUEENSLAND 

’Ing Austral 


WOOLLOONGABBA. S.2. 


Higgs Street. 

BREAK-- 


Lighting Pty. Ltd- 


4102 
Phone 91-5111 


EAKPAST CREEK. 4010 
Phone 62-2811 


WESTERN AUSTRALIA 
Mechanical and Electrical 
Design and Drawing Service. 
23 Slade Street. 
BAVSWATER. 6053 
Phone 71-5432 
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AUTOMATION AND CONTROL ENGINEERS 

MANUFACTURERS OF A LARGE RANGE OF 
AUSTRALIAN DESIGNED EQUIPMENT AND INSTRUMENTS 


HIGH SPEED PREDETERMINING 

DIGITAL COUNTERS AND TIMERS 

• Available 3 and 5 stage with single or 
dual preset counting. 

• Continuous readout of actual count 
plus total batch. 

• Fully solid state with monolithic 
integrated circuits. 


ASTROL LABORATORY POWER 
SUPPLIES AND PULSE 
GENERATORS 

• Suitable for solid state designers. 

• Current limiting protection. 

• Astrol will be pleased to design and 
manufacture power supplies to your 
exact requirements. 


ASSOCIATED CONTROLS PTY. LTD. 































is obtained by connecting the lower 
end of the secondary to the top of the 
primary winding (links A, D on the 
circuit), this effectively connecting the 
two windings in series and making the 
full induced voltage available at the 
output terminal As the output pro¬ 
duced in this mode is in the form of 
pulses, this is conveniently termed the 
“AC” generating mode. 

A continuous or “DC” output could 
conceivably be provided in the man¬ 
ner normally used in domestic TV re¬ 
ceivers, viz. by means of a series half¬ 
wave rectifier and filter capacitor con¬ 
nected to the top of the secondary 
winding. However, whereas with the 
conventional TV receiver EHT supply 
the rectifier heater may be powered by 
a small floating tertiary winding on the 
flyback transformer, variable loading 
conditions would in this case preclude 
this method and the rectifier heater 
would have to be supplied by »a battery 
supply floating at the full output volt¬ 
age. Quite apart from the inconvenience 
and mechanical difficulty which would 
be involved in the latter, a rectifier 
circuit of this type would in any case 
be capable of supplying only a positive 
output with respect to ground — and 
in most oases a negative output is of 
somewhat greater use. 

In order to provide a negative out¬ 
put and at the same time Obviate rec¬ 
tifier heater problems the generator 
employs a shunt rectifier circuit con¬ 
nected only to the transformer secon¬ 
dary. A Shunt diode (type 1B3 or sim¬ 
ilar) is connected from the top of the 
secondary to ground (link C), while 
the lower end of the winding connects 
to a lOOpF reservoir capacitor (link 
B) and becomes the DC output ter¬ 
minal. Note that to permit this mode 
of operation the flyback transformer 
must be of the type having physically 
separate primary and secondary wind¬ 
ings - preferably with the windings 
on opposite legs of the core — and 
the lower end of the secondary must 
be well insulated from the frame. 

The 33ohm resistor in series with the 
transformer secondary protects the 
transformer and power supply from 
damage in the event of acciden¬ 
tal short-circuits. 

As the flyback transformer winding 
inductance and self-capacitance to¬ 
gether form a resonant circuit, modi¬ 
fied slightly by loading conditions, the 
induced voltage following each pulse 



Front and underchassis views of the generator, showing most of 
the components. An insulated top cap for the 6DQ6A would con¬ 
tribute to operate safety. 


The parts you'll need . 

1 Chassis and EHT cage as avail¬ 
able. 

1 Power transformer, 350-0-350V 
at 80mA or similar, with heater 
windings to suit valves em¬ 
ployed. 

1 Horizontal flyback transformer, 
type having separate secondary 
winding. 

VALVES 

1 6SN7GTA/B, 6CG7 or similar. 

1 6DQ6A or similar. 

1 1B3GT or similar. 

1 6AU4A or similar. 

1 5Y3GT, 5V4G or similar. 

CAPACITORS 

1 lOOpF 15KV working (see text). 

2 390pF 400VW 

1 .022uF 400VW. 

1 O.luf 1KVW. 

1 16uF 350VW 525VP electrolytic 


RESISTORS 
/ 22ohm iwatt 
1 33ohm 1 watt. 

'2 47ohm iwatt. 

1 68ohm iwatt. 

1 330ohm Iwatt. 

1 IK iwatt. 

2 15K Iwatt 

1 22K Iwatt. 

2 100K iwatt. 

1 100K log potentiometer. 

1 470K iwatt. 

MISCELLANEOUS 
Valve sockets to suit valves, plate 
caps, nuts and bolts, knob for fre¬ 
quency control, mains switch, 
mains cord and plug, tagstrip to 
anchor transformer leads and 
mains lead, scrap of sheet plastic 
for output terminals, 4 spring ter¬ 
minals, connecting wire, solder, 
etc. 


tends to swing negative and continue 
oscillation. If this were permitted to 
occur the plate of the beam-power 
valve would be driven highly negative, 
exceeding the valve ratings and hence 
reducing the life expectancy of the 
valve. 

To prevent this from occurring, the 
output circuit is “damped” in a very 
similar fashion to that employed in a 
standard TV receiver EHT system, 
using a shunt diode (type 6AU4 or sim¬ 
ilar) connected as shown across the 
lower portion of the transformer pri¬ 
mary and a storage capacitor (0.1 uF 
1KV) connected in series with the 
lower end of the winding. 

Immediately the induced voltage 
across the transformer windings falls to 
zero and tends to go negative, the 
damper diode conducts. This effective¬ 
ly connects the 0.1 uF capacitor direct¬ 
ly across the lower section of the wind¬ 
ing, whereupon the capacitor prompt¬ 
ly draws charging current and takes 
almost all the energy stored in the 
transformer magnetic circuit. The 
negative voltage swing is therefore 
sharply halted. 

The energy stored in the capacitor 
is not lost, but is returned to the 


circuit during the early portion of the 
following cycle. The capacitor voltage 
is in series with and adds to the supply 
voltage 'applied to the lower end of 
the transformer primary, so that the 
capacitor returns its stored energy and 
helps in re-initiating the transformer 
primary current. 

As may be seen, the use of a damp¬ 
er diode both ensures that the beam- 
power valve operating conditions are 
within ratings, and also tends to im¬ 
prove the efficiency of the circuit as 
a whole. 

Operating voltages for the generator 
are provided by a full-wave rectifier 
and a suitable transformer. The DC 
required is approximately 300V and 
80mA, which is conveniently provided 
by >a transformer having a 350-0- 
350V secondary rated at 80mA or 
higher. Transformers having a lower 
secondary voltage may be used with 
only slight reduction in the generator 
output. Transformers having higher 
secondary voltages may also be used, 
but in this case a resistor should be 
fitted between the rectifier and the 
reservoir electrolytic capacitor to limit 
the peak capacitor voltage at switch-on 
and maintain the DC output at 300V. 

3 $ 
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When is an Avo meter not an Avometer? 


When it gives you (a) ±0.3% accuracy, (b) (c) 100% solid state, 
(d) (e) (f) semiconductor characteristics data, (g) valve character¬ 
istics data, or (h) digital L/C/R measurements. 



Q PRECISION AVOMETER Measures d.c. 

voltage (1.5-1500V scales,±0.3%f.s.d.*), 
d.c. current (1.5mA-15A scales, ±0.5% 
f.s.d.*), a.c. voltage (3V-1500V scales, 
±0.75% f.s.d.), a.c. current (3mA-15A, 
±0.75% f.s.d.). *meets B.S.S. 89/1954 for 
precision-grade instruments. 



b MULTIMETER HI108 Battery-operated 
fully-transistorised, measures a.c/d.c, 
voltage (lOOmV-lOOOV scales, ±4%/±3% 
f.s.d.), a.c./d.c. current (luA-3A scales, 
±4%/±3% f.s.d.), resistance (2kQ-20MQ 
scales), power (-20 to +60db, 9 scales), r.f. 
voltage (300mV-10V scales, up to 250MHz 
with external probe available separately). 



n MULTIMETER CT471A Battery-oper- 
V/ ated, fully-transistorised, sensitivity 
100MQI V, measures a.c./d.c. voltage (12mV« 
1200V scales, ±3%/±2% f.s.d.), a.c./d.c. 
current (12nA-1.2A scales, ±3%/±2%f.s.d.), 
resistance (12Q-120Mf2 scales, ±3% m.s.d.), 
h.f./v.h.f./u.h.f. voltage with multiplier (4V- 
400V scales up to 50MHz; 40mV-4V up to 
1000MHz). 



d IN-CIRCUIT TRANSISTOR TESTER 
TT164 Direct-reading, easy to operate, 
accurate measurements under static and 
dynamic conditions. Collector voltage: con¬ 
tinuously variable, 0-10V. Collector cur¬ 
rent: continuously variable 0-1 OmA, 20mA, 
30mA. Measures beta (150-300 scales, 
±5%) and leakage current (300 nA-1mA 
scales). 




VALVE CHARACTERISTIC METER 
£9 VCM163 The most comprehensive 
instrument of its kind ever offered by Avo. 
Provision for testing nuvistors, compact- 
rons and other special types with up to 13 
pin connections. No need to back off stand¬ 
ing anode current before measuring mutual 
conductance, which is continuously moni- 
ored under all conditions. Heater voltage: 
0-119.9V in 0.1 V steps. Anode and screen 
voltages: 12.6V-400V. Grid voltage: 0-100V 
continuous. Measures gm: 6-60mA/V f.s.d. 
in 3 ranges. 


^ TRANSISTOR & DIODE TESTER 
v? TT537 Measures both transistor and 
diode characteristics. Collector voltage: 
continuously variable 0-12V, stabilised. 
Collector current: luA-lA. Base current: 
0.1nA-50mA. Measures hfe (50-1500 scales, 
±3%), leakage current (50uA-1.5A scales), 
diode forward voltage drop (1.5-5V scales, 
0-500mA forward current) and breakdown 
voltage (100-1000V scales, 3mA & 200uA 
currents limited on short circuit tol3mA & 
1.3mA). 



f TRANSISTOR ANALYSER MK2 Avail¬ 
able in both mains-powered and battery- 
powered versions; provides accurate measu¬ 
rements in grounded-emitter configuration; 
accommodates high-power and switching 
types. Collector voltage: 0.05-12V (up to 
150V external). Base current: l-40mA 
scales. Collector current: to 1A in 5 ranges. 
Measures leakage current (from 2jxA), hfe 
(25-250 scales), saturation voltage, turn¬ 
over voltage and noise factor. 



h UNIVERSAL BRIDGE B150 A battery- 
operated general-purpose bridge with 
unique automatic digital display of meas¬ 
ured component values. No multiplying fac¬ 
tors required. Overall accuracy of induc¬ 
tance, capacitance and resistance measure¬ 
ments is ±1%/±1 digit. Residuals 0.2pF, 
O.lSpH and 2mQ. Internal 1kHz oscillator 
&9Vbattery,provision for external supplies. 


Here are eight members of the Avo test equipment range that combine traditional 
Avo quality with some of the most advanced instrument technology available 
anywhere. Start your measurements with a standard Avometer, of course, but as 
your requirements develop and expand, remember the many other ways in which 
Avo can continue to help you. 

For full details, contact: 

ELECTRICAL 



EQUIPMENT OF AUSTRALIA LTD. 
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At top left , a fluorescent lamp held in the hand lights when 
touched to the AC output terminal . Top right shows a “Jacob’s Ladder” 
setup , with many arcs superimposed. Above left is a small discharge 
lamp with one end connected to the AC output, while at right are 
shots of a corona pinwheel when stationary and rotating. 


For a 385-0-385V transformer the re¬ 
sistor value will be about 470ohms 
at 5 watts. 

As mentioned earlier most of the 
components for the generator may be 
salvaged from a discarded TV receiver. 
This -applies to the valves, the flyback 
transformer and most of the minor 
components. The power supply trans¬ 
former and rectifier may either be sal¬ 
vaged from an old radio receiver or 
purchased new; any transformer and 
rectifier capable of delivering 300 volts 
DC at about 80mA and approximately 
4A at 6.3V for the heaters is 
suitable. The chassis and EHT cage 
may also be salvaged from the same 
TV receiver used to supply the other 
components. Of course new com¬ 
ponents may be used throughout if 
this is more convenient. 

As the pictures show, we built the 
prototype generator on a medium-sized 
utility chassis using an assortment of 
components salvaged from past 
projects. Although the layout we used 
may be copied if desired, the disposi¬ 
tion of wiring is not particularly criti¬ 
cal and may be arranged to suit the 
hardware to hand and the constructor’s 
talents and desires. The main points 
to watch are that “hot” circuitry is 
kept well away from the chassis and 
the operator! The EHT cage used for 
the prototype was sufficiently large to 
permit it to include the flyback trans¬ 
former, EHT rectifier and damper 
diode. The latter were mounted in 
porcelain-type octal sockets bolted to 
the chassis in a fairly generous slot 
which provides both ample lug 
clearance and a measure of 
ventilation for convection cooling. The 
beam-power valve, multivibrator and 
power rectifier were mounted in a well¬ 
spaced line along the front of the 
chassis, with the 6DQ6A close to the 
cage so that its plate lead is quite 
short (this helps keep radiation to a 
minimum). The latter dead enters the 
cage via a generous clearance hole. The 
6DQ6A should preferably be fitted 
with an insulating top cap for operator 
protection. 

The top and bottom of the flyback 
secondary, the top of the primary land 
the 1B3GT plate connection are 
each taken to four spring terminals 
which are mounted — suitably spaced 
— on a square of l/8in plastic sheet 
screwed over a large hole in the top 
of the EHT cage. Spacing the termin¬ 
als about Hin apart and lin from the 
grounded metal of the cage obviates 
the risk of flashover. Wire links con¬ 
nected between appropriate terminals 


permit the circuitry to be arranged to 
deliver “AC” or DC as required. 

The lOOpF EHT reservoir capacitor 
must be connected to the lower end of 
the secondary winding for DC genera¬ 
tion. As this capacitor must be capable 
of withstanding at least 10KV, a spe¬ 
cial type must be used. Epoxy insu¬ 
lated ceramic types are available with 
suitable ratings for this application, 
but they will be found relatively cost¬ 
ly. As may be seen from the proto¬ 
type photographs, we adopted an alter¬ 
native course and one which is consid¬ 
erably less costly — a capacitor was 
“home-made” for the purpose, using a 
construction rather similar to the “Ley¬ 
den Jar” capacitors first used by early 
experimenters. 

Our version consists of nothing 
more than a clean and dry office-paste 
jar (about 2iin dia. x 3in high), lined 
and enclosed with close-fitting tinplate 
cylinders. The outer cylinder forms a 
base which is bolted to the chassis and 
forms the earthed plate, while the in¬ 
ner cylinder (complete with disc bot¬ 
tom) forms the inrfer “hot” plate and 
is connected to an axially mounted 
vertical electrode made from l/8in 
brass welding rod. Measured on an 
R-C bridge, the “jar capacitor” was 
found to have a capacitance of close to 
lOOpF, while the l/8in glass dielectric 
has ample dielectric strength to with¬ 
stand the applied voltage. 


The underchassis wiring of the gen¬ 
erator is simple and non-critical, and 
may be provided using a straightfor¬ 
ward point-to-point technique. We 
used only a single tagstrip near the 
power transformer, to anchor the trans¬ 
former and mains leads. Tie points 
for the minor components were avail¬ 
able on otherwise unused valve socket 
lugs. 

When the generator is completed 
and switched on, the operation should 
ideally be checked using an oscillo¬ 
scope to monitor the waveforms at the 
circuit points indicated by the circled 
numbers. The shape and amplitude 
of the waveforms is shown in the 
auxiliary diagram, together with allow¬ 
ed limits. Note that waveforms 3 and 
4 should only be measured by means 
of a special high-voltage attenuator 
probe, which imposes a light loading on 
the circuit and protects the oscilloscope 
from damage. As the DC level of the 
waveforms is not critical the usual 
type of capacitive divider probe is 
quite satisfactory for this purpose. 

The operating conditions of the 
beam-power and damper valves may 
be altered if necessary by changing 
the flyback primary taps to which the 
valves are connected. In general the 
higher the tap to which the beam- 
power valve plate is connected the 
higher will be the peak pulse voltage 
to which it is subjected, while lower 
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TURNTABLE & PLAYER UNITS 




STP - 64 4 speed player unit $62.00 
STP - 66 4 speed player unit $70.00 
timber base—extra $ 9.25 


transcription turntables and 
various player units have been 
selected to provide high quality and 
long trouble-free service at com¬ 


petitive prices. All player units are 
sold complete with magnetic cart¬ 
ridge. 


STP - 67 3 speed player unit with arm 

lift device $83.00 
timber base—extra $9.25 
cabinet—extra $51.00 


STP - 92 


3 speed player unit with auto 

return $83.00 
timber base—extra $9.25 
cabinet—extra $51.00 


FR - 
FR - 


180 

250 


4 speed turntable hysterisis 

motor $110.00 
4 speed turntable hysterisis 

motor $ 66.00 


available from your 
retailer 


H. ROWE 


sole 

australian 

agents 


adelaide 

hobart 

perth 


brisbane 

melbourne 

Sydney 
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taps will produce higher values of 
peak cathode current, as monitored by 
the cathode voltage waveform. For 
the damper valve, high taps tend to 
give excessive cathode voltage and cur¬ 
rent, while low taps will lower effi¬ 
ciency and allow the peak negative 
swing to increase. 

If an oscilloscope is not available, a 
rough guide to the circuit operation 
may be obtained by taking a DC volt¬ 
age measurement at the cathode of the 
beam-power valve. When the fre¬ 
quency control is adjusted for maxi¬ 
mum output as indicated by the bright¬ 
ness of a small neon lamp held near 
the plate of the beam-power valve, the 
cathode should read approximately 2 
volts positive if all is in order. 



The home-made “Leyden Jar” 
high voltage capacitor used in 
the prototype, made from an 
office paste jar . 

To conclude this article the follow¬ 
ing paragraphs give some suggestions 
regarding simple demonstrations which 
may be performed with the generator. 
Some of these are illustrated by the 
accompanying photographs. 

CORONA DISCHARGE: Connect 
the unit for DC output and attach to 
the output terminal a “star” electrode 
formed by soldering a number of com¬ 
mon pins heads-in to a short length of 
stout wire. When the unit is operated 
in a dark room each point of the 
“star” will be seen to emit a bluish- 
mauve brush discharge produced by air 
ionisation at the hight field intensity 
present at the points. Careful listen¬ 
ing will reveal the characteristic hissing 
sound which accompanies the discharge, 
while after a few minutes of operation 
the smell of ozone will be detected. A 
finger placed near a point will feel the 
tiny “wind” produced by electrons and 
charged ions repelled by the point. 

The presence of corona “wind” can 
be demonstrated quite dramatically by 
constructing a small pinwheel having 
peripheral points tangentially angled in 
a common direction. The wheel should 
be cut from thin brass shim using 
scissors, and provided with a central 
“dimple” such that it will balance on 
a pivot made from a common pin. 
With the pin attached to the output 
of the generator in DC mode and with 
an earthed metallic object nearby to 
promote corona discharge, the wheel 
will be seen to accelerate and spin 
quite rapidly in the direction opposite 
to that of the points. 



SPARK AND ARC DISCHARGES: 
With the generator delivering DC, an 
earthed electrode placed near the out¬ 
put terminal will draw a series of thin, 
bluish-white discharges similar to min¬ 
iature lightning strokes and accom¬ 
panied by sharp “crack” sounds. These 
so-called sparks may be contrasted 
with the continuous mauve-coloured 
“arc” discharge produced under simi¬ 
lar conditions when the generator is 
producing an AC output. Here the 
discharge generates considerable heat, 
tends to melt the electrodes and pro¬ 
duces a loud whistling noise whose 
pitch may be varied by the generator 
frequency. 

A phenomenon known as “Jacob's 
Ladder” may be produced by arrang¬ 
ing for an AC arc discharge to be 
produced between two adjacent elec¬ 
trodes which are near-vertical and ad¬ 
justed to be closer at their lower ends 
than at the top. When suitably adjust¬ 
ed and protected from air currents, 
this arrangement will produce a con¬ 
tinuous series of arcs which are gener¬ 
ated at the lower ends of the elec¬ 
trodes and move rapidly up to extin¬ 
guish at the top. The movement of the 
arcs is usually explained as being 
caused by convection of air heated by 
the arc discharge. 

GAS DISCHARGES: Small neon 
lamps held near the output terminals 
with either AC or DC output will 
glow, even with no direct connections 
to the electrodes. This is due to the 
high potential gradient present near 
the terminals. In similar fashion, a 
gas discharge lamp with one electrode 
connected to the AC output and the 
other electrode floating will glow quite 
brightly—partly because of the high 
potential gradient, and partly because 
of the slight current drawn by stray 
capacitance between the free electrode 
and the grounded chassis. 

In the latter case the lamp will be 
seen to glow considerably brighter if 
a finger is applied to the glass tube 
envelope—increasing the capacitance to 
ground significantly. In similar fash¬ 
ion, a small domestic fluorescent lamp 
may be lit quite brightly simply by 
holding it by the glass envelope and 
touching the connections at one end 
to the generator AC output terminal. 

If the persons concerned do not find 
a mild shock unpleasant, a number of 
such lamps may be lit by forming a 
“chain” of people in rubber-soled shoes 
or standing on glass or other insula¬ 
ting platforms. Each person holds the 
electrodes of two tubes shared each 
with one of his neighbours, while the 
person nearest the generator touches 
one of his tubes to the AC output. 
Under dry conditions it is possible in 
this manner to light a number of tubes 
quite brightly. 

ELECTROSCOPE: A simple version 
of the classic “gold-leaf electroscope” 
may be made by soldering a small 
strip of sheet metal axially inside the 
metal lid of a small screw-top jar 
(which must be clean). A small strip 
of metal foil is then fastened at the 
top end of the strip with cellulose 
tape. When the top of the jar is 
touched to the DC output terminal of 
the generator, the foil strip will im¬ 
mediately swing away from its sup¬ 
port strip, being repelled from the 
latter by the similar charge polarity. 
Grounding the top cap will cause the 
foil to collapse—unless the operator 
has acquired a charge by induction or 
(Continued on Page 143.) 


UNIVERSITY 

GRAHAM 

INSTRUMENTS 


NEW YEAR SPECIALS for the 
Radio Man, Hobbyist and home 
handyman. 

Tests Radios, Cars, Boats, T.V. and 
home appliances. 

5000 HAVE BEEN SOLD 
UNIVERSITY FAMOUS MVA4 
DIODE PROTECTED! 

20,000 ohms/Volf 


Model MVA4 $16.31 Incl Tax 
Packing and Post, $1.00 


AMAZING POCKET SIZE 
FULL RANGE MULTIMETER 
MVA5 


Model MVA5 $10.00 Incl. Tax 
Packing and Pest, $1.00 

Obtainable from :— 

Eastern Instrument Service 
Pty. Ltd. 

3 CARROL CRIS., GLEN IRIS, 3146 
VICTORIA, PH.: 51-8503 

And all Electrical Wholesalers. 

No Warranty better than UNIVER¬ 
SITY 24 Hour Service. 
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BEATING THE 

NOISE PROBLEM 

While there is no magic "cure-all" for the variety of noise 
which can plague radio reception, "man-made static" can 
often be minimised by suitable attention to appliances and 
aerial systems. This article discusses the more usual 
techniques employed. 


Interference with radio reception 
comes from two main sources—natural 
atmospheric static and man-made elec¬ 
trical apparatus. The first of these, we 
can unfortunately dismiss rather light¬ 
ly, because there is little that can be 
done about it. Like the poor, atmo¬ 
spheric noises are always likely to be 
with us. 

Atmospheric noise or “static” is pro¬ 
duced by electrical turbulence in the 
atmosphere, Which reaches its most 
obvious form in flashes of lightning. 
Such charges, whether visible or not, 
produce pulses of “radio” energy, 
which are picked up by radio receivers 
along with the desired signals. By the 
time they have run the gamut of the 
various amplifiers, the detector and the 
loudspeaker, the pulses are heard as 
popping or crackling noises, mixed up 
wiith the program. 

Numerous would-be inventors have 
devised anti-static gadgets and aerials 
which purport to discriminate against 
atmospheric noise. For the most part, 
they are completely useless. They ignore 
the plain fact that ordinary broadcast 
receivers cannot tell the difference be¬ 
tween amplitude modulated radio pro¬ 
grams and amplitude modulated 
“static” pulses, which occur in the 
same frequency range. 

When the desired signal is strong— 
either because the station is close by 
or very powerful—it will normally be 
so much stronger than the static that 
the latter is not troublesome, unless it, 
too, is very strong. That is why sub¬ 
urban listeners are never worried by 
thunderstorms unless they are almost 
overhead. 

When the signal comes from a dis¬ 
tant station, and is therefore much 
weaker, it may be no stronger, if as 
strong as, the static and is thus unable 
to compete successfully with the latter. 

Since both the static and the desired 
signal originate at a distance from the 
receiver, changes in the type and posi¬ 
tion of the aerial cannot markedly 
favour one at the expense of the other. 
A better 'aerial simply picks up more 
signal and more static—and leaves 
the ratio between the two unchanged. 

It is this ratio—called the “signal 
to noise ratio”—which is ithe crux of 
the whole problem. Unless we can 
alter this ratio to favour the signal 
then nothing we may do will provide 
any benefit. Contrary to a popular 
fallacy, this problem is not a function 
of receiver sensitivity. A veiy sensitive 
receiver does not “pick up more static” 
than a less sensitive one. The signal 
to noise ratio is determined by the 
strength of each at the position in 
space occupied by the aerial. From 


this point on there is only a limited 
amount which can be done to improve 
the situation. 

Probably the most effective measure 
than can be taken against atmospheric 
noise in an ordinary broadcast receiver 
it to fit an automatic noise limiting 
detector circuit. While it cannot elimi- 
inate interfering noises, such a detector 
can greatly reduce the (intensity of 
ear-splitting static crashes. Noise lim¬ 
iting detectors are widely used in 
amateur and short-wave receivers and 
have been featured in several of our 



Above: A commercial line fil¬ 
ter marketed by RCS Radio 
Pty. Ltd. This firm also mar¬ 
kets an anti-noise aerial kit. 
Below: A selection of suppres¬ 
sor capacitors supplied by 
Ducon Condenser. Pty . Ltd. 
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designs. They generally introduce some 
distortion on heavily modulated sig¬ 
nals, but this is usually considered a 
worthwhile Price to pay to hear a 
wanted program. 

Static is less of a problem on the 
short-wave bands, and partly for this 
reason, they are favoured for long¬ 
distance broadcasting. In the more re¬ 
mote areas of Australia, there are 
plenty of times when shortwave sta¬ 
tions are the only ones which are 
worth listening to. 

Frequency modulation also offers 
some protection against the static pro¬ 
blem, but the necessity of using very 
high frequencies for an FM system 
limits its effective range and renders 
it of little value to the very people 
who are most troubled by atmospheric 
noise. 

By and large, therefore, the position 
can be summed up as follows: 

(1) Anti-noise aerials and gadgets are 
usually of no value whatever against 
atmospheric static. The real need is for 
more transmitters and more powerful 
transmitters. 

(2) The severity of static can be 
reduced by automatic noise limiting 
circuits in the receiver, though the 
fitting of these involves redesign and 
some technical skill. 

(3) If static renders the ordinary 
broadcast stations useless at certain 
periods, the only resort left is to the 
short-wave bands. Where useful signals 
are available at most times. 

Man-made interference is a very 
different proposition and does allow 
precautionary steps to be taken in 
many cases. It is due to electrical spar¬ 
king and/or leakage in man-made 
equipment or power lines. It may 
range in effect from crackling not un¬ 
like static to a rough buzzing noise. 

Like static, it is always likely to be 
more of a problem in areas well re¬ 
moved from powerful stations—and for 
the same reason. When the signals are 
weak, even a moderate level of inter¬ 
fering signal can be strong by com¬ 
parison and easily over ride the wan¬ 
ted signal. 

All kinds of electrical equipment, 
machines and gadgets are potential 
generators of (interference. Drive 
motors for farm or industrial machi¬ 
nery, domestic appliances like vacuum 
cleaners and hair-dryers, old style re¬ 
frigerators, medical apparatus and elec¬ 
tric signs, to mention just a few. 

In some cases, the cause of the in¬ 
terference can be traced without too 
much difficulty. Where the noise has a 
distinctive quality, recurring at regular 
intervals, the source can sometimes be 
tracked down through some element¬ 
ary “detective” work. You may be 
able to correlate the interference with 
the next-door neighbor’s house-clean¬ 
ing activities, with madame’s coiffure, 
or with welding operations in a nearby 
factory. Lift motors are quite distinc¬ 
tive, producing a sudden “plop” as the 
power is applied, followed by a whin¬ 
ing noise as the motors gather speed. 

Tracing interference to its source in 
this way and taking appropriate preven¬ 
tive measures is the ideal and proper 
approach, because it solves the same 
problem for all other receivers in the 
area. 

The P.M.G.’s Department maintains 
a staff of experts whose job is to track 
down avoidable interference and sug¬ 
gest methods of treatment. Their aid 
can be sought in difficult cases. 
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Most interference troubles can be 
cured at the source by fairly simple 
measures. Cleaning and tightening con¬ 
tacts will help eradicate noises due to 
poor switch operation, or to sparking 
at fuses and line terminations under 
heavy load. 

In the case of motors and generators, 
earthing the frame and bypassing the 
brushes to ground is the standard 
approach. Metal clad capacitors are 
generally preferred for the job, with 
adequate voltage rating; at least twice 
the nominal supply voltage, preferably 
more. Better still, standardise on 
600VW (DC). 

A good general-purpose arrange¬ 
ment, suitable for most appliances such 
as refrigerators, fluorescent lights, and 
brush type motors where it is imprac¬ 
tical to make connections to 
the brushes, is shown in the accom¬ 
panying diagram. It consists of a 0.1 uF 
capacitor directly across the mains, and 
a pair of .0047uFs from each side of 
the mains to earth. These should be 
fitted as close to the appliance as is 
practical. 

Such an arrangement can be made 
up from individual capacitors, but a 
far better approach is to use one of 
the commercial units made for this 
purpose, such as the Ducon types 
PNP138, PNP121, PNP128, etc. These 
units consist of the three capacitors 
in a metal or plastic container and 
equipped with three leads for connec¬ 
tion to active, neutral, and earth. As 
well as being more convenient, the 
arrangement is inherently safer than 
combinations of individual capacitors 
wrapped in insulating tape. 

If you are not qualified to tackle 
the job yourself, it can generally be 
handled by a radio serviceman or an 
electrical contractor—depending on the 
nature of the job. 

Unfortunately, only a limited num¬ 
ber of cases can be treated on this 
individual basis. There are plenty of 
instances where radio reception is mar¬ 
red by a steady background of noise 
which indicates many points of origin 
instead of just one or two. 

There are three more or less stand¬ 
ard situations where this arises: 

(1) Congested city areas where thou¬ 
sands of electrical circuits and gadgets 
may exist with a few hundred yards 
of the receiver, all contributing their 
own quota of noise. 

(2) In country towns where there 
is sufficient concentration of noise- 
producing equipment to mar reception 
of anything but the local station. 

(3) Situations close to high tension 
cables. Sparking occurs across the insu¬ 
lators when they gather a coating of 
dust. Seaside towns also get insulator 
troubles due to salt-spray. 

In such Cases, it is impractical for 
an individual to cure the noise at its 
source, leaving as the only resort that 
of minimising the noise which reaches 
the receiver. The measures are aimed 
at preventing the noise from reaching 
the receiver (1) via the power mains; 
(2) via the earth return amd (3) via 
the aerial. 

There is no sure way of predicting 
which of the three approaches will be 
necessary or effective. If the 
interference is still evident when the 
aerial is removed, it is likely that a line 
filter will help matters. Conversely, if 
the noise disappears with the aerial 


removed, it is likely that it is coming 
in along with the signals. Such tests 
are not completely conclusive, how¬ 
ever, and the only sure way is to try 
all the suggestions and note their 
effect on the signal-to-noise ratio. 

Noise arriving vila the power mains 
may originate at a considerable 
distance from the receiver, but be con¬ 
ducted to it by the mains themselves. 
The interference may be injected 
directly into the receiver wiring, it 
may be re-radiated and picked up by 
the regular aerial, or, yet again, both 
effects may be apparent. 

In some cases a regular line filter 
may help, in others it may not. Our 
own experience suggests that line fil¬ 
ters, used at the receiver, are only 
rarely beneficial. They can be much 
more useful used at the interfering 
appliance, assuming that simple capa¬ 
citor networks are inadequate and that 


were wound on f-inch outside dia¬ 
meter bakelised paper tube in our 
prototype, but wooden dowel or plastic 
rod could be used equally well. 

Since the coils must carry the load 
current of whatever device is being 
filtered, they must not have too much 
resistance and must be mounted in 
such a way that there is no danger of 
a short across any portion of the 
circuit. We suggest 24bWG enamelled 
copper wire, close wound to a length 
of about 2 i inches. Something like 
50 feet of wire is required, and a 2oz 
reel should be plenty. The wire gauge 
is not critical and something slightly 
thicker or thinner than that specified 
could be used. The main point is that 
it should not introduce so much vol¬ 
tage drop the coil tends to heat up 
under load. 

To anchor the wire, we attached a 
matrix board rivet about 7/16in from 
each end of the former. You will need 



the coils of the filter are able to carry 
the current ddawn by the appliance. 

There is no way of determining 
its value other than actually trying one. 
You may be able to enlist the co¬ 
operation of a radio dealer if you are 
not prepared to buy a line filter purely 
“on spec.” Alternatively, you can make 
one for yourself with a little care, 
full constructional details being given 
in the February, 1960 issue, and the 
circuit is reprinted here. 

Heart of the filter is the coils. These 





The completed homemade line 
filter . It is built in a plastic 
case and fully enclosed in the 
interest of safety. 


tension and lay each turn neatly against 
the last, avoiding slackness or kinks. 
When complete, cut and clean the 
wire, twist around the lug already pro¬ 
vided and solder. 

The capacitor values shown are 
typical of what has been used for 
many years, and shown to be effective 
by practical results. Some supply 
authorities may regard .047uF from 
each line to earth as too high, particu¬ 
larly When used with multiple phase 
systems or where the neutral is not 
necessarily at earth potential. In any 
case, where such values are used, ex¬ 
treme care should be taken to see that 
the earth connection to them is com¬ 
pletely reliable, since the current flow 
through such a capacitor could be 
dangerous. 

A cardinal rule In the construction 
of any devices of this kind is to en¬ 
sure complete safety* All components 
must be housed in a robust box, must 
be securely mounted, and all cables 
must be secured against strain. 

Our unit was built into a handy 
little plastic box measuring internally 
about 4* x 2i x Hin. Tthis box is read¬ 
ily obtainable through trade houses and 
can be had complete with a plastic 
cover. If a cover is not immediately 
available, one can be fashioned from 
a scrap of bakelite, hardboard or ply¬ 
wood. 
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yra Don't Guess About 

Kill MICROWAVE RADIATION HAZARDS 

—know exactly at what hazard level you and your people are exposed. With the use of high 
power energy sources in RF and microwave work, there is a real need for you to ensure 
your personnel safety in proximity of the devices. 

The Narda Microline B86B3 Electromagnetic RADIATION Monitor in one compact package 
provides a rapid, simplified means for direct reading calibration over the range of .45 to 
12.4 GHz. Regardless of polarization, all incident energy is integrated and the total field 
is read on meter—accuracy ztl db. Portable, rechargeable battery—3 pounds total. 
Available in carrying case. 

The B86B7 is specifically designed for industrial microwave ovens. It is direct reading at 
two ranges, 915 MHz and 2450 MHz, with a flick of a switch. 


INDUSTRIAL 
MICROWAVE OVENS 


ADELAIDE: 204 Flinders St. 5000. Ph. 23-3233. BRISBANE: 13 Chester St., 
Fortitude Valley 4006. Ph. 51-5121. CANBERRA: P.0. Box 750, Canberra City 
2601. Ph. 48-0755. HOBART: Associated Agencies Pty. Ltd., 25-29 Barrack St. 
7000. Ph. 2-1841. LAUNCESTON: Associated Agencies Pty. Ltd., 212 York St. 
7250. Ph. 2-1318. MELBOURNE: 220 Park St., Sth. Melbourne 3205. Ph. 
69-0151. MOUNT GAMBIER: 92 Penola Rd. 5290. Ph. 2-3841. NEWCASTLE 
WEST: 14 Wood St. 2302. Ph. 61-4077. PERTH: Henderson Instrument Co. 
Pty. Ltd., 309 Hay St., Subiaco 6008. Ph. 8-4131. SYDNEY: 307 Kent St. 
2000. Ph. 29-1111. WOLLONGONG: 136 Auburn St. 2500. Ph. 2-5444 

WF.700 


Full information from 


Mk, 



RADAR SITES 

SHIPBOARD RADAR 

LABORATORY 
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If you can spare the time, it is often 
worth while to note the effectiveness 
of a line filter with the bypass capaci¬ 
tors connected in various ways. Try 
it first with the capacitors as shown, 
but it can also be checked with capaci¬ 
tors on the input or output ends of 
the coils only or from all four ends 
to earth. 

Try earthing the filter to the nor¬ 
mal power circuit earth or to a separate 
water pipe earth. 

Quite apart from its relationship to 
the line filter, the earth return for a 
receiver can have a pronounced effect 
on signal-to-noise ratio. 

It does not follow any prescribed 
pattern, but can only be determined 
by try-dt-and-see methods. 

Tune to a weak but consistent signal 
and check for clearest results (1) with 
the chassis earthed via the power 
socket; (2) earthed to a separate water 
pipe; and (3) without an earth at all. 

The remaining factor is the type 
and position of the aerial itself— 
generally the most important of the 
three {possible variables. The virtue or 
otherwise of moving the aerial depends 
largely on the assumption that man- 
made interference is strongest close to 
the point of origin or to electrical wir¬ 
ing connected thereto. It diminishes 
rapidly in intensity, even twenty or 
thirty yards awtey. 

Conversely, radio signals may be 
regarded as being of fairly constant 
intensity in any given area. If 


INSULATORS 


the aerial end-on to overhead wiring 
rather than parallel with it. 

In many oases, the installation of a 
good outside aerial will assist signal- 
to-noise ratio no end but one serious 
weakness remains — namely, that the 
lead-in wire can still pick up signal and 
it must come into the interference 
region. Considerable improvement can 
be expected in bad cases if the lead-in 
wire is made purely a conductor of 
signals, without itself being able to pick 
them up. 

Shielding the leaden wire is seldom 
of any use, because the high 
capacitance of a shielded lead-in 
causes serious losses. The use of a 
special dipole aerial with a twin lead-in 
wire is a better scheme although, to 
operate effectively, it really requires the 
use of a balanced primary winding, 
preferably earthed at its centre and/or 
shielded electrostatically from the grid 
winding. One example of such an 
arrangement is the “double doublet’’ 
aerial which we described in the 
November, 1963 isue, and which is 
reprinted here. Although intended 
mainly for short-wave reception, it 
also makes a useful aerial for the 
broadcast band. 

Probably the best general aprqach, 
for broadcast band listening, anyway, 
is in the use of a balanced line termina¬ 
ted at each end by matching trans¬ 
formers. Units of this type can be 
bought commercially, although similar 
specifications have been available from 



P1-P2. 100 TURNS 26 SWG. ENAM. 
S1-S2. 25 TURNS 26 SWG. ENAM. 


ANTI-NOISE 
AERIA L UNIT 


A. Metal case or shield. 

B. Primary winding. 

C. Brass electrostatic 
shield—to leave 1/8” 

D. Secondary winding 
covering shield. 

E. Electrostatic shield to 

, be earthed through P2. 

F. Bakelite strip with 
terminals. 


SI S2 


Winding details and circuit for an anti-noise aerial . The secret of 
its success is the availability of a noise-free location in which to erect 
the aerial proper . The lead-in may be of any length . 


anything they will tend to be stronger 
away from the immediate vicinity of 
overhead wiring. It follows that an 
aerial inside the house is in the region 
of greatest interference and lowest 
signal strength. The mere act of instal¬ 
ling an outdoor aerial is almost cer¬ 
tain to improve signal-to-noise ratio, 
because it moves the aerial away from 
the interference field and into the open 
where radio pickup is improved. 

In other words, the aerial should 
be at the greatest possible distance 
from overhead wiring, particulady high 
tension wiring, and carried to the re¬ 
ceiver by Che most direct possible 
route. The higher the aerial the better 
it is likely to be. If there is a choice of 
direction, it is generally better to have 


the P.M.G.’s Department for 40-odd 
years. 

The scheme is illustrated in the 
accompanying sketch. The aerial itself 
must be erected as high as possible 
and remote from electrical wiring. Sig¬ 
nal currents induced in the aerial flow 
through the primary of the first trans¬ 
former and thence to an earth pipe at 
the foot of the mast. The signals in this 
portion of the circuit should thus be 
as free as possible from local inter¬ 
ference, either by radiation or local 
earth currents. 

They are transmitted tat reduced im¬ 
pedance through the twin plastic flex 
to the vicinity of the receiver, where 
they enter a second transformer. Signal 
currents induced magnetically in the 


NOW ... A PRECISION TONE ARM 
FOR ONLY $191 

The Nlkka-Lustre tone arm Model C.P.3 is 
a beautifully engineered instrument which 
will track down to % gram with suitable 
cartridges. An open-front head shell 
accepts all standard Vz In. mounting cart¬ 
ridges — and the arm takes Ortofon and 
SME shells without modification. Minia¬ 
ture ball races are used throughout — an 
outrigger bias adjustment sets stylus pres¬ 
sure. A tailored lifting/lowering device is 
now available for this arm ($7.50). See 
the review In “Electronics Australia’', p. 
123, October, 1966. Write 
for copies. Encel price in- &4A AA 
eluding Sales Tax .. — 4* 1 

LOWTHER LOUDSPEAKERS 
FROM ENCEL ELECTRONICS! 

The well-known Lowther Model PM6 (17,500 
lines) is now available on Immediate deliv¬ 
ery. Write for EMQ’s or call for your per¬ 
sonal quotation. Cabinet drawings available 
on request. 

ASK FOR AN AKAI EMQ! 

All AKAI models are in stock . . . M8, X4, 
X150D and 1710. Trade-in valuations and 
end-user prices are more than just attract¬ 
ive at Encel Electronics! 

THE NEW ORTOFON S-15 AND SL-15 
STEREO CARTRIDGES AVAILABLE AT ALL 

ENCEL STEREO CENTRES! 

World wide acclaim provides significant 
testimony to the outstanding performance 
of the new Ortofon S-15 and SL-15 series. 
Ask for an EMQ or a trade-in valuation. 

THE REVOX G36 PROFESSIONAL 2 OR 4 
TRACK STEREO AND MONO 
TAPE RECORDER 

Encel Electronics recommend this famous 
Swiss recorder. Three motors are featured 
in this versatile two-speed professional 
quality recorder which takes 1016 in. 
spools; ask for an EMQ or a trade-in 
valuation on your old unit. See Encel 
Stereo Centres for a Revox demonstration 
... the low price will pleasantly surprise 
you; a special price applies to professional 
users. Ask for copies of reviews. 

IMPORTED SPEAKER ENCLOSURES— 
HANDCRAFTED TEAK/WALNUT FINISHES! 

A wide range of “Sonics” multiple speaker 
systems is now available . . . budget con¬ 
scious music lovers and tape enthusiasts 
wishing to upgrade their speaker systems 
will appreciate the excellent value of these 
beautifully finished oiled teak/walnut en¬ 
closures. Mail orders will be carepacked 
and despatched anywhere. All “Sonic” 
systems are 8 ohm impedance. 

MODEL AS-60E. 18% In. x 12% In. x SVz 
in. An excellent slim pro¬ 
file enclosure for a modest £07 CA 
outlay. Inc. Sales Tax ...... 3>4Lf .OU 

MODEL AS-61. A slimline 5 speaker sys¬ 
tem with four bass/mid range units and 
a tweeter. Enclosures are only 4% In. 
deep—ideal for bookshelf installations. 
Will handle up to 20 watts music power. 
Size is 21% in. x 17% in. x 
4% in. Legs are detachable. CA 

Inc. Sales Tax ...... ..... . 4>OD.DU 

MODEL AS-63. The AS-63 is a special 
bookshelf size speaker enclosure with a 
6% in. floating suspension woofer and a 
horn type H.F. unit. Although only 1414 in. 
x 914 in. x 8% in. reproduction is ex¬ 
cellent; used with more elaborate speaker 
systems a magnificent “spread” of 
stereophonic sound be¬ 
comes available. Inc. Sales £00 JJQ 

See and hear ,, Sonics' , enclosures at 
Encel Stereo Centres in Sydney or Mel¬ 
bourne . . . they’re exceptionally good 
value at these low Encel prices! 





ELECTRONICS 
(STEREO) PTY. LTD. 

Head Office: 

431 Bridge Rd., Richmond, Victoria 3121. 
Tel. 42 3762. 

Sydney Store: Giound Floor. 2SM Building. 

257 Clarence Street, Sydney, N.S.W. 2000. 
Tel. 29 4563, 294564. 

‘Wholesalers ‘Trade-ins accepted 

Australia’s Greatest Hi-Fi Centre 
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Q PIONEER' 


WORLD-FAMOUS BRAND 
IN HI-FI REPRODUCTION 

NEW MODEL 
INTEGRATED AMPLIFIER 

Model SA-400 


I i * • 




Music Power: 

Audio Circuitry: 

Harmonic Distortion: 
Frequency Response: 
Audio Sensitivity: 


Terminals: 


Equalisation: 

Tone Controls: 
Loudness Contour: 
Power Supply: 


30 watts total. 

Power tubes 6BM8 ECL82 pushpuil output cir¬ 
cuit. 2 channels. 

Less than 1% (at rated output). 

Plus'minus 1 db. From 30—20.000 cps over-all 
MAG PHONO: 2.3 mV. CER PHONO: 38 mV. 
TAPE HEAD: 1.5 mV TAPE P B. (MONI): 150 
mV. AUX: 150 mV. 

8 or 16 ohms speaker output, headphone Jack. 
TAPE REC Jack. TAPE MONITOR switch TAPE 
REC P.B. Jack (DIN standard). 

PHONO: RIAA TAPE: NAB. 

BASS. TREBLE. 

ON-OFF switch. 

230 V. AC 50. 


40 WATTS FM/MW-MW/SW STEREO RECEIVER-AMPLIFIER 


Music Power: 

FM Tuning Range: 

FM Usable Sensitivity: 
AM Tuning Range: 
AM Maximum 
Sensitivity: 

Audio Circuitry: 

Frequency Response 
Audio Sensitivity 


Equalisation: 
Tone Controls 
Filters: 


Loudness Contour 
Power Suoolv: 


40 watts total. 

80-108 me. 

10 uV (IHF). 

MW: 535-1.60S kc. SW: 3.8-12 me. 

MW: 13 uV, SW: 13 uV (at 1 me, 500 mW 
output 30% modulation). 

Power tubes 6BQ5 EL84 pushpuil output circuit. 
2 channels. 

Plus minus 1 db. from 20—20,000 cps over-all. 
MAG PHONO. 3.4 mV. CER PHONO. 38 mV. 
TAPE MONI:: 160 mV. AUX: 160 mV. 

4. 8. 16 ohms. TAPE REC Jack. TAPE REC/ 
P.B. connector equipped with TAPE MONITOR 
switch, for centre channel amplifier. 

PHONO: RIAA 
BASS. TREBLE 

RUMBLE: cut 8 db (50 cps). 

SCRATCH: cut 20 db (7.000 cps). 

WHISTLE: cut 30 db (10 000 cps). 

ON-OFF switch. 

230 V. AC SO 





Model SM-Q300B 


22 WATTS SW/MW-MW STEREO RECEIVER AMPLIFIER 





Music Power: 

Tuning Range: 

Audio Circuitry: 

Frequency Response: 
Audio Sensitivity: 

Terminals: 

Equalisation: 

Tone Controls: 
Loudness Contour: 
Power Supply. 


22 watts total. 

MW: 535-1.605 kc. SW: 3.8-12mc. 

Power tubes 6BM8/ECL82 pushpuil output dr- 
cuit. 2 channels. 

Plus/minus 1 db. from 20-20.OOOcps over-all. 
MAG PHONO. 2mV. CER PHONO: 23mV, AUX 
115 mV. 

4. 8. 16 ohms. TAPE REC Jack. 

PHONO: RIAA. 

BASS. TREBLE. 

ON-OFF switch. 

230V. AC 50. 


i 1 


Model SM-B161 


80 WATT STEREOPHONIC PREAMPLIFIER-AMPLIFIER 


Music Power Output: 
RMS Rated Power 
Output: 

Harmonic Distortion: 
Damping Factor: 

Hum and Noise 
(at rated output): 
Input and Audio 
Sensitivity: 

Bass Control: 

Treble Control: 
Filters: 

Equalisation: 

Power Supply: 

Power Requirements: 


40 watts per channel. 

Plus minus 1 db, from 15 cps to 100,000 cps. 

Less than 1% (at rated output). 

Magnetic, more than 60 db below full output. 
Auxiliary, more than 80 do below full output. 
Tape head 2mV. Magnetic 3mV. 

Mic 2mV. Crystal (Ceramic) 2S mV. Auxiliary 
150 mV. Tape Play 200 mV. 

Boost 13 db. Cut 13 db, at 50 cos. 

Boost 13 db. Cut 13 db. at 10,000 cps. 

High cut minus 10 db at 10.000 cps. 

Low cut minus 8 db. at 50 cps. 

Phono-RIAA Tape-NARTB. 

Silicon Diode Rectifier circuit. 

230 volts. 7 amp. 

14S watts (max.) 50-60 cps. 

12AX7 ECC83X3 6AN8X2. 

7189AX4, SE-05BX2 (Silicon Diode). 



Wm 


Model SM-83 


Sold only by selected audio centres throughout Australia 

ASTRONIC IMPORTS 




A DIVISION OF ELECTRONIC INDUSTRIES LTD . 


MELBOURNE 

48-91911 


SYDNEY 

31-6721 


ADELAIDE 

23-4022 


BRISBANE 

2-0271 


PERTH 

28-3111 


HOBART 

2-2711 
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TWIN DOUBLET AERIAL FOR DX 


39*-* --35’ 



Reprinted from an earlier issue, the above diagram shows a tvpe of 
doublet aerial which is very useful for general shprt-wave listening. Efficiency 
is better overall than that of the usual inverted-L type, while the down lead 
is less liable to pick up interference adjacent to the receiver. Two sets of 
dimensions are given to suit the band coverage of ordinary dual wave receivers. 
Beyond the limits stated, the response curve of the aerial system begins to 
fall off. 

The aerial may be constructed of any suitable copper wire, insulated 
or otherwise. The measurements shown are from the insulator to the piece of 
insulating material in the centre of the aerial. This piece of insulating material 
may be of bakelite, wood boiled in paraffin or any piece of insulation which 
is sufficiently robust to carry the strain of the wires. A suitable alternative is 
to wire together four egg-type insulators. The angle between length A and B 
is shown as 30 degrees but this figure is not critical. 

The aerial wires should be erected as high as possible and pointing end-on 
to any known source of electrical interference or to adjacent street mains. TV 
twin lead or plastic light flex may be used for the down lead. It should be 
arranged as far as possible to drop vertically from the aerial wires, before 
being led towards the receiver. 

Within the receiver* the wiring should ideally be arranged so that the 
aerial leads connect to the respective ends of the aerial coil primary, the winding 
being earthed via a centre tapping and separated from the grid winding by 
some form of electrostatic shield (inset right). In fact, many communications 
type receivers are already fitted with twin aerial terminals for connection to 
balanced leads. 

In receivers not so fitted, there may be difficulties about tapping or shield¬ 
ing the aerial coil primaries but it is often possible to add a second aerial 
terminal and return the primary winding(s) of the aerial coil(s) to it, instead 
cf to chassis. (Inset left). The leads from the double aerial can then be con¬ 
nected to the original and the new aerial terminal, the chassis earth wire being 
retained, as desired. 

If no modification to the receiver is practicable, the leads from the doublet 
must simply be connected, one to the receiver aerial terminal, the other to 
the earth terminal. In this case, the normal chassis earth wire or earth return 
via the power lead should be discarded. 
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down leads are in phase and tend to 
cancel, while electrostatic input is 
largely nullified by the shielding be¬ 
tween primiary land secondary wind¬ 
ings. However, the signal currents 
from the aerial circuit proper induce 
resultant voltages in the secondary of 
the output transformer and these are 
applied to the aerial and earth termi¬ 
nals of the receiver. 

The original P.M.G. specifications, 
intended for home construction, de¬ 
scribe the construction of the trans¬ 
formers as follows:— 

“On a 2in diameter former of bake^- 
lite, cardboard or wooden dowelling, 
wind a primary winding of approxi¬ 
mately 100 turns of No. 26SWG 
enamelled wire. Suitably secure the 
end's and mark the commencing end 
‘P.l* and the finishing end ‘P.2.’ Apply 
a single layer of insulating tape over 
the winding. 

“Fit an electrostatic shield of thin 
brass lin wide and of sufficient length 


to leave a gap of one-eigjhth of an 
inch when it is wrapped around the 
centre of the primary winding. Take 
a lead from this electrostatic shield 
and join to ‘P.2.’ Apply another layer 
of tape. 

“Fit a secondary winding of 25 turns 
of No. 26SWG enamelled wire im¬ 
mediately over the electrostatic shield. 
Mark the commencing end ‘S.l’ and the 
finishing end ‘S.2.* Weatherproof in a 
suitalble manner. 

‘The set transformer should be 
mounted as close to the aerial and 
earth terminals of the receiver as pos- 
iblle, say, underneath the chassis ledge. 
Leads from ‘P.l* and ‘P.2’ of the set 
transformer are connected to aerial 
and earth terminals of the receiver. 

“Each tapping on this coil should 
be tried on the aerial terminal of the 
receiver until that giving the 
best results is found. With a set using a 
magic eye as a tuning indicator this 



at the end of January 


Ves, at last we're moving ... to our 
now, modern, larger premises at 342 
Kent Street. Here in our High Fidelity 
Showroom and acoustically designed 
demonstration studio you will be able 



to choose equipment in a quiet and 
pleasant "browse around" atmosphere 
assisted by our knowledge and exper¬ 
ience gained in over 20 years in the 
Audio and Hi-Fi equipment business. 

MOVING SPECIALS 

Complete Stereogram Systems in 
cabinets - 3 piece. 

System I comprising - 
Vertical equipment cabinet in Teak 
veneer. 2 speaker enclosures in mat¬ 
ching Teak. Units included are as 
follows - Dual 1015 Turntable Shure 
Magnetic Cartridge Trio TKI50T 
Solid State Amplifier 13 watts per 
channel 2 Magnavox 8 WR Mk I I I 
Loudspeakers. Yours for only $334.80 

System 2 same as above but with 
Wharfedale Super 8 RS/DD speakers 
in place of the Magnovox. Complete 
for . . . $366.00 

System 3 consisting of vertical equip¬ 
ment cabinet 2 10” speaker enclos¬ 
ures all in Teak. Units included are 
as follows - Trio TK250E Solid, State 
Amplifier 20 watts per channel Dual 
I009SK2 Turntable. Shure Magnetic 
Cartridge. 2 Wharfdale Super 10 
RS/DD 10” speakers. Yours complete 
for only . . . $472.00 


ARROW 

fUCTROHICS PTV. LID. 

432 KENT STREET, 29-8580 
New address from end of January, 
342 KENT ST., 29-8580 S. 29-6731 
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can be quickly determined by tuning 
in a station on the broadcast band ana 
selecting the tap which closes the 
magic eye to the greatest extent. 

“The construction of this trans¬ 
former is identical witn that of the 
aerial transformer except that the 100- 
turn winding must be tapped at every 
tenth turn after the fiftieth turn, and 
should be wound over the 25-turn 
winding. 

“Both transformers can be fixed into 
a shielded can and the terminals 
brought out. Large coil cans or syrup 
tins are suitable. The shield should 
also be earthed.’* 

The commercial units currently 
available have scaled down these speci¬ 
fications to allow for smaller formers 
and cans, added to which they prob¬ 
ably include special ideas of the manu¬ 
facturers. However, if you are keen to 
use a smaller-type transformer, you 


The improvement in performance, 
however, was little short of amazing. 
Whereas, with makeshift aerials, the 
weaker locals were right down in the 
noises level, all were completely free 
from noise with the new installations. 
We were even able to play the 
Katoomba and Wollongong stations 
for good measure! 

One slight modification had to be 
made later to the installation, how¬ 
ever. to avoid wind damage. 

The top transformer was strarped to 
the mast instead of being hung free, as 
in the diagram. The earth and lead-in 
wires were fixed, run down the mast 
into the less windy zone. Finally, we 
carried the lead from the aerial to the 
transformer via a fixed insulator to 
avoid movement and ultimate fracture 
at this point. 

When we moved into our present 


building, we installed similar systems 
as a matter of course. While the gen¬ 
eral increase in transmitter power in 
recent years has lessened the problem 
somewhat, it is significant that we have 
always had completely noise-free recep¬ 
tion of local and semi-looal stations in 
what is a notoriously noisy location. 

These installations involved us in 
some extra work and expense but they 
both proved abundantly worthwhile. 

But that is the way with interfer¬ 
ence. If you are not prepared to put 
up with it. vou must he prepared for a 
special effort to combat it. Q 
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A commercial 
version of an 
anti-noise aerial 
similar to that 
shown on page 

43 , and market¬ 
ed by Aegis Man¬ 
ufacturing Co. 
Pty. Ltd. The 

aerial is cut 

to favour the 
short-wave bands 
but would retain 
a high order of 
practical effici¬ 
ency on the 

broadcast band , 
and thus Qualifies 
as an “All Wave'* 
system . 


K-109 SWR 
METER 

Price $20 

USE THE MODEL K-109 STAND¬ 
ING - WAVE - RATIO (SWR) 
BRIDGE TO MATCH YOUR AN¬ 
TENNA SYSTEM TO YOUR 
TRANSMITTER WITHOUT HEAD¬ 
ACHES! 

Simple and accurate matching of the 
antenna can be made rapidly. Con¬ 
tinuous monitoring of the transmitter 
output is possible by having the in¬ 
strument in circuit at all times. 

Frequency range: 1.5 to 60 Mcs. Suit¬ 
able for 52 or 75 ohm feedlines 
switchable at the rear of the instru¬ 
ment. Indicates SWR of from 1:1 
(ideal) to 1:10. Uses the bridge 
method of comparing the power sup¬ 
plied to and reflected from the an¬ 
tenna system. 

william y y |LLIS & Co - Pty - Ltd - 

430 Elizabeth St., MELBOURNE, 
3000. Phone: 34-6539. 


can try about 190 turns of 30B&S 
enamel on a liin former, housed inside 
a 2iin to 3in can. 

The low impedance windings would 
have about 50 turns and the tappings 
proportioned in the same way as the 
larger coil. There is nothing 
very precise of critical about these 
figures, the coil simply being designed 
to be broadly resonant in the broad¬ 
cast band. 

Back in 1953, when we presented 
the original article from which this 
one has been taken, we installed two 
of these aerial systems in the old 
“Sun” building where our offices were 
housed. The aerials were run to flag¬ 
poles 20 to 30ft above the prominen¬ 
ces of the building and the local 
earth made to the nearest available 
plumbing fixture. 

The lead-in wires were approximat¬ 
ely 150ft in length, running across 
roofs, down a light well and thence 
through various inside partitions. 


TEL-LEIGH-TUBES 

Tel-Leigh-Tubes have pleasure in introducing “Golden View” tubes at a most 
competitive price. v 

These tubes are fully reconditioned and rescreened and arc acceptable by 
insurance companies. 

Broken necked, marked or discoloured screened tubes are acceptable for 
exchange (ion-burn excepted). 

ALL SIZES IN STOCK — INCLUDING LAMINATED TUBES 

“Tel-Leigh-Tubes” the top-quality tubes are also available 

\ \ All tubes are now guaranteed for 2 years, j ► 

Telephone Telephone 

56-8498 Same day delivery service. 56-8498 

TEUEI6H-TIIKS, 51 KUSS STREET, LEICHHARDT, SVDHEV, H.S.W. 

Country and Interstate customers: Please rail old tubes to Petersham Station . 
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MODEL TRAINS- 


Signalling and Inertia 

By Philip Watson 

Following the completion of our train lighting system, we 
turned our attention to the problem of extending the bene¬ 
fits of simulated inertia into automatic signalling and inter¬ 
locking systems. The result is two simple circuits which can 
be added to our simulated inertia control unit to convert 
them to this application. 


Our Model Train Control with 
Simulated Inertia (March 1967) was 
developed out of a desire for more 
realistic acceleration and deceleration 
in model train systems. It was aimed 
particularly at the outrageously un¬ 
realistic situation where a train enters 
a platform or approaches a danger 
signal at anything up to a scale speed 
of 60 miles an hour, yet comes to a 
dead stop in half a turn of the driving 
wheels. Pity the poor passengers! 

Our control unit does a particularly 
good job in this regard, even though 
it is a little disconcerting at first to 
realise that a train cannot 'be stopped 
in less than several train lengths 
However, once one gets used to this 
characteristic, and learns to “drive” the 
train as a real driver would, results are 
both realistic and gratifying. 

But then we faced another problem. 
Assuming that a layout has any kind 
of automatic signalling or interlocking 
system, whereby the presence of a 
train in a section automatically kills 
the section behind it, how would this 
fit in with our artificial inertia? Since 
the inertia is really in the control 
unit, and not the train, a train en¬ 
countering a dead section of track 
can still come to an abrupt halt from 
60 miles an hour. 

What was needed was some method 
whereby any automatic signal would 
cause the train to slow down and stop 
in accordance with its inertia, then start 
and pick up speed in the same manner 
in response to an all-clear signal, all 
without the intervention of the 
operator or without disturbing the 
setting of the main throttle control. 

Studying the original artificial inertia 
circuit, we realised that there was a 
natural point of entry into the system 
between the OA91 diode and the 
braking resistors. We broke the circuit 
at this point and wired the two halves 
to a pair of terminals on the rear 
of the control box. Simply opening 
the circuit at this point would be 
equivalent to setting the throttle to 
zero, and this alone would bring the 
train to a gradual halt, though prob¬ 
ably over -too great a distance. But 
if, at the same time, a suitable value 
of resistance (“auxiliary brake”) could 
be switched across the existing 


brake circuit it could provide fixed 
amount of braking. By selecting a suit¬ 
able value, the train could be brought 
to a stop in a reasonable distance. 

Both these 'actions, throttle and 
brake, could be provided by a change¬ 
over set of contacts, as shown in the 
modified circuit. Typically, this contact 
set could be provided by a relay, and 
any impulsie which operated the relay 
would cause the train to come to a 
halt in a gradual and realistic manner. 
At the same time, the main throttle 
and brake controls on the control 
panel would remain as they were set, 
ready to take over when the relay 
was released. The train would then 
simply accelerate in accordance with 
its inertia until it reached the speed 
originally set by the throttle. 

Taking the idea one step further, it 
obviously would be more realistic if 
the train were to be halted at a pre¬ 
determined point, such as a signal at 
the entry to the next section, rather 
than at some arbitrary point dictated 
by the moment at which the next 
section was occupied. 

This meant providing some form of 
sensing device in the track to energise 
the relay when the train passed over 
it, and which could be located some 


distance down the track from the signal 
or stopping point. The most logical 
choice was a dry reed switch and 
the most logical type the miniature 
XS/14. For our experiments this was 
simply rested on top of the sleepers, 
running parallel between the rails, and 
this may suffice if it can be disguised 
in some way. Alternatively, the 
sleepers could be cut away to allow 
it to be lowered and covered with 
ballast. 

The reed is operated by a magnet 
mounted under some item of rolling 
stock in the train, preferably the loco. 
We found it most convenient to 
mount it under the tender, simply 
glueing it to the underside. However, 
if the reed is recessed to near sleeper 
level, it may be necessary to lower 
the magnet by spacing it away from 
the underside with a suitable thick¬ 
ness of cardboard or plywood. This 
would bring it to a level just above 
the axles. We suggest one of the 
larger magnets for this job, such as 
the Rola FM448. As will be seen, 
it is important that the reed be held 
closed for a brief period, even if the 
train is moving at maximum speed. 

This reed is connected in series 
with the relay coil, relay power sup¬ 
ply, and another set of contacts which 
can be anywhere in the interlocking 
or signalling system. In our case we 
simply made these contacts part of a 
signal so that when the signal was up 
(danger) the contacts were closed and 
when it was down (clear) they were 
open. 

Finally, we had to make some pro¬ 
vision to lock the relay in after the 
train had passed over the reed switch. 
This was done by using an extra 
set of contacts on the relay, normally 
open, and wiring them in parallel 
with the reed. Thus, when the relay 
pulls in it locks itself in with a pair 
of its own contacts. 

Now let us consider the sequence 
Of events. The signal is set to danger 
as the train approaches, which leaves 
the reed switch as the only open 
circuit in the relay coil circuit. As 


SIGNAL 



A simple system of connecting a signal or interlock circuit into our 
Inertia Control Unit. Only a portion of the latter circuit is shown 
the full circuit being in the March , 1967, issue. 
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the train passes over the reed it closes 
momentarily, which must be long 
enough for the relay to pull in. When 
the relay pulls in it locks in and 
operates the changeover contacts 
which close the throttle and apply 
the local braking circuit. The train 
then coimes to a gradual halt in a dis¬ 
tance determined by the local brak¬ 
ing resistor value. 

When the signal is lowered the 
circuit to the relay coil i s opened, 
the relay drops out, and the original 
control panel settings are restored. 
The train may hesitate for a second 
or two — a good time to sound a 
whistle or hooter if one is available 
— then will move off slowly and pick 
up speed in the normal way. If it 
should transpire that the signal is 
lowered after the train has passed 
over the reed, but while iit is still 
slowing down, it will simply pick 
up speed again in accordance with its 
inertia, in exactly the same way as 
would a real train. 

We located all the extra 


The simple circuit 
on the the previous 
page can be con¬ 
verted to this ver¬ 
sion with only a 
jew additional 
components. It is 
preferred when it 
is required to stop 
a train at a pre¬ 
cise position , such 
as at a signal or in 
a station 


stands it is well worth trying. In 
any case, we suggest that it /be built 
as a first step anyway, since none of 
the work or components will 
be wasted when it is decided to pro¬ 
gress to the improved version. 

A limitation of the first version 
is that the stopping distance of the 
train is dependent on its speed. If 
the circuit is adjusted so that, at a 
typical maximum speed, the train stops 
at the signal, it will stop short of this 
point at all lesser speeds, or will over¬ 
shoot should the “typical maximum” 
be exceeded. 

In most cases the error is not large 
but, should the train happen to be 
travelling very slowly, it may come to 
rest in half the distance or less than 
that required at a typical maximum. 
We decided to see if we could over¬ 
come this. 

It wasn’t hard to come up with some 
ideas, but most of th?m tended to be 
too complex for what we were trying 
to achieve. Finding a simpler way to 
do it took most of our effort, hut we 


present many problems, but we were 
concerned about the additional brak¬ 
ing circuit. It was easy enough to fit 
a second XS/14 reed switch in the 
track, and wire it as required, but we 
had to provide some form of latch¬ 
ing to ensure that the brake would re¬ 
main on even if the magnet in the loco 
passed right over it and beyond. 
Furthermore, the latching circuit had 
to be controllable, so that it could he 
“on” or “off” as dictated by the sig¬ 
nal position. 

Our first reaction was to use another 
relay, with a latching function similar 
to the first, but we discarded the idea 
almost immediately; it seemed unneces¬ 
sarily complex and expensive to pro¬ 
vide a relay simply for this function. 

Using a permanent magnet as a 
latching device appeared awkward, 
since we had to have some means to 
unlatch it when the train moved off 
again. We considered that this might 
be done with a magnet in the last car 
of the train, so orientated as to oppose 
the latching magnet. Such an arrange- 


2/MC/4 


SIGNAL 



components — relay, auxiliary brake, 
and so on, outside the main control 
box, connection being via the two 
extra terminals already men¬ 
tioned, and the negative line terminal, 
which was already /fitted. The extra 
circuitry and components can he 
housed in any manner which i s con¬ 
venient. 

The relay is a standard unit, hav¬ 
ing the contact arrangements already 
described, and fitted with a 200ohm 
coil. Power for the relay comes from 
the same supply which we use to charge 
the train batteries and operate the 
trackside light switching magnets. It 
can easily cope with these short 
term current demands while not char¬ 
ging the batteries. The \relay coal 
resistance is not critical, but should 
be kept fairly low to ensure that 
the relay snaps in smartly /when the 
reed is energised, since it must close 
its own holding contacts before the 
train passes and releases the reed. 

The overall effect of this set-up 
is particularly realistic, especially if 
one can manage to completely hide 
— rather than disguise — the reed 
switch. In such circumstances the 
effect is not only realistic but quite 
puzzling to those enthusiasts who see 
it for the first time. And, while some 
refinements are possible, even as it 


are very happy with the end result, 
both in terms of performance and cir¬ 
cuit simplicity. 

Basis of our thinking was to pro¬ 
vide two track sensors, one located as 
before, and one located near the de¬ 
sired stopping point, in this case the 
signal. The first sensor would operate 
the relay as before, but the latter 
would be so arranged that, instead of 
closing the throttle completely, it 
would retard it to a very low speed 
— about the lowest speed at which 
the train would run reliably. The 
second sensor would introduce the 
auxiliary braking resistor, so chosen 
that it would stop the train at 
the required point, assuming that it 
had already dropped to the selected 
minimum speed. 

Provided the train could he deceler¬ 
ated to this new speed from the maxi¬ 
mum speed likely to be used, then all 
lesser speeds could be handled. The 
train would simply drop from its run¬ 
ning speed to the minimum speed, then 
continue on towards the signal at this 
rate. It would therefore always be 
travelling at the same speed when it 
encountered the braking circuit and 
would stop in exactly the same dist¬ 
ance. 

Achieving a new throttle setting, us¬ 
ing the existing relay, didn’t seem to 


ment might work, but has the objection 
that the distance between the two mag¬ 
nets in the train must always exceed 
the braking distance provided by this 
reed circuit. This would be no prob¬ 
lem in a complete train, but might be 
difficult to provide in a loco alone, 
particularly the smaller tank variety. 

Finally we hit on the idea of using 
an electromagnet for the latch, and in 
a particularly simple form. Why not 
simply wind a coil directly on the glass 
tube of the reed switch? If we were 
lucky we might not need to provide 
more than two or three winding layers. 
Reference to the data sheets showed 
that the XS/14 required 20 ampere 
turns for the “hold” condition, so we 
set to work to work out how this 
might be achieved. 

The finest wire we had on hand was 
34B&S enamelled and a winding table 
showed this as giving 144 turns to the 
inch. With a winding length on the 
glass of a little over 5/8in we calcu¬ 
lated that we could get close to 100 
turns in a single layer. Even if we 
stopped at that, a current of 200mA 
would provide the required 20 ampere 
turns, and this was not an unreason¬ 
able amount of current. 

On this basis we made up a trial 
winding. We didn’t bother to count 
the turns, hut simply packed as many 
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as we could into a single layer. The 
start of the winding was anchored 
temporarily around one of the reed 
terminals and a piece of sticky tape 
cut in readiness to secure the finish. 
When completed we checked it at 200- 


When completed we checked it at 
mA and were gratified to find that it 
latched quite reliably; in fact, it work¬ 
ed down to 180mA. 

Since we could provide this order of 
current quite easily from the auxiliary 
power supply, through a suitable limit¬ 
ing resistor, we didn’t bother to try 
adding more layers. One objection to 
the latter is that it would make the 
reed unnecessarily bulky and more dif¬ 
ficult to accommodate on the track. 
For the same reason heavier gauge 
wire is to be avoided, but lighter 
gauges could be used, if available and 
if you feel capable of handling them. 

The modifications to the throttle 
circuit are relatively simple. We have 
provided an auxiliary throttle potentio¬ 
meter to which the inertia capacitor 
(lOOQtiF) is switched by the relay. As 
with the main throttle, the position of 
the moving arm determines the speed 
of the train, but in this case we set 
it for lowest practical minimum speed. 
The total value of the pot determines 
the rate of deceleration from the run¬ 
ning speed to the minimum speed; the 
lower the value pot the more rapid the 
deceleration. In our case a 20K pot 
was too large and 10K too small, so 
we added the 4.7K resistor shown. 

The second reed switches in the aux¬ 
iliary braking resistor, 3.3K in our 
case, which reduces the throttle setting 
still further and simultaneously dis¬ 
charges the lOOOuF inertia capacitor. 
The fact the auxiliary throttle is on 
the opposite side of the diode to the 
main throttle allows the one resistor to 
perform the dual function. 

As with the simpler arrangement, 
the auxiliary components were con¬ 
nected to the main control unit via the 
terminals already provided, plus one 
extra one connected to the positive 
line after this has passed through the 
RF choke (RFC). 

The exact values of the additional 
components depend on so many vari¬ 
ables that we can give only approxi¬ 
mate values based on our own experi¬ 
ments. Quite apart from the differ¬ 
ences between different locos, power 
supplies etc., there is the amount of 
track length available to bring the 
train to a halt. In large layouts there 
may be plenty, and maximum realism 
may be achieved, but smaller ones 
may have to accept some compromise. 
On our test layout the distance be¬ 
tween the first reed switch and the 
signal is about 71ft; probably a mini¬ 
mum. 

This system works particularly well, 
and will bring a train to a stop within 
a fraction of an inch of the same 
spot, regardless of whether it is flat 
out or merely crawling. In the latter 
circumstance it is likely that the run¬ 
ning speed is so close to the speed set 
by the auxiliary throttle that there will 
be little or no noticable change when 
the train goes over the first reed; it 
simply keeps moving until it comes to 
the second reed, then stops gently. The 
only “silly” thing that can happen is 
that, if the running speed is too slow, 
the train may actually pick up slightly 
after the first reed. This is an un¬ 
likely situation, and even less likely to 
be noticed. Q 
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MODEL JR-5005E 


SPECIFICATIONS: 


FREQUENCY RANGE: 80 Meters 3.5-4.0 Mcs.; 40 Meters 7.0-7.5 Mcs.; 20 Meters 14.0-14.5 Mcs.; 
15 Meters 21.0-21.5 Mcs.; 10 Meters 28.0-28.5 Mcs.; 10 Meters 28.5-29.1 Mcs.; 10 Meters 29.1- 
29.7 Mcs. 

MODE: AM, Single Sideband and CW. 

SELECTIVITY: Band width ±2 Kcs. at 6 dB down, ±6 Kcs. at 60 dB down. Uses Mechanical filter. 
SENSITIVITY: Less than 1.5 microvolts for 10 dB signal to noise ratio. 

SPURIOUS RESPONSES: Image rejection more than 40 dB IF rejection more than 40 dB. 

AUDIO OUTPUT: I watt maximum. 

TUBE COMPLEMENT: VI—6BZ6 RF amplifier; V2—6BL8 Crystal controlled 1st mixer; V3—6BE6 2nd 
mixer; V4—6BA6 IF amplifier; V5—6BA6 IF amplifier; V6—6AQ8 BFO and product detector; V7—6BM8 
Audio amplifier. 

TRANSISTORS: Ql—2SCI85 Buffer; Q2—2SCI85 VFO. 


CONSULT YOUR LOCAL RADIO DEALER , OR 
MAIL THIS COUPON 




Please forward free illustrated literature and 
specifications on Trio equipment. 

Name..... 


Address. 


(A unjt of Jacoby Mitchell Holdings Ltd.) 

376 EASTERN VALLEY WAY, ROSEVILLE, N.S.W. 
Cables and Telegraphic Address: 'WESTELEC,' 
.-.-.TT Sydney. Phone: 40 1212 mmmmmmmm 


FREQUENCY* RANGE: Band A—550-1,600 Kcs.; Band B—1.6-4.8 Mcs.; Band C—4.8-14.5 Mcs.; 
Band D—10.5-30 Mcs. 

BANDSPREAD: Calibrated Electrical Bandspread. 80 and 40 metres—5 Kcs. per division. 20 and 
15 metres—20 Kcs. per division. 10 metres—50 Kcs. per division. 

ANTENNA INPUT: 50-400 ohms impedance. 

AUDIO POWER OUTPUT: 1.5 watts. 

SENSITIVITY: 2uV for 10 dB S/N Ratio (at 10 Mcs.). 

SELECTIVITY: ±5 Kcs. at —60 dB (±1.3 Kcs. at —6 dB). When using the Mechanical Filter. 

BFO FREQUENCY: 455 Kcs. ±2.5 Kcs. 

SPEAKER OUTPUT: 4 or 8 ohms. 

HEADPHONE OUTPUT: Low impedance. 

TUBE COMPLEMENT: VI—6BA6 RF Amplifier; V2—6BE6 Mixer; V3—6AQ8 HF Oscillator; V4—6BA6 
1st IF Amplifier; V5—6BA6 2nd IF Amplifier; V6—6BE6 Product Detector; V7 a—6AQ8 Beat 
Frequency Oscillator; V7b—6AQ8 1st AF Amplifier; V8—6AQ5 Audio Output; IN60—AF Detector; 
IN60, SW-05s—AVC; SW-05s—ANL; SW-05s x 2—Rectifiers. 
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SQUARE-WAVE CONVERTER FOR AUDIO GENERATORS 


Following the transistorised audio generator 
of last month, we are presenting a useful 
square-wave converter circuit. The convert¬ 
er will deliver excellent square waves to 
above 500KHz when used with any gener¬ 
ator capable of delivering about IV RMS. 

By Anthony Leo 


The Schmitt trigger square-wave converter has been 
designed primarily ias ian add-on unit for the audio gen¬ 
erator described last month. It may be used, however, with 
any signal source capable of delivering up to about 
IV RMS output. 

The new adaptor design is able to generate well- 

formed Isquare waves to above 500KHz, with a rise time 
of better than 0.2US. A peaking choke 'in the collector 
circuit of the output transistor has been used in preference 
to the more usual compensation capacitor across the base 
drive circuit. Whereas capacitive peaking only compen¬ 
sates for the switch-in time of the transistor, producing 
assymetric peaking, the choke compensates for high fre¬ 
quency loss on both the switch-on and switch-off tran¬ 

sients, producing a fall time more nearly equal to the 
rise time. 

The square-wave adapter will operate 
satisfactorily from any supply voltage 
between, say, 3 and 22 volts with 
variations only in the current drain and 
the output voltage as shown. For use 
with last month’s generator, the 

adaptor may be supplied from the regu¬ 
lated 22V rail through the decoupling 
network shown. The current drain is 
then about 1mA for a peak-to-peak 

output of 4 volts. 

The adaptor could be assembled on 
a piece of Veroboard and mounted in 
the same case as the audio generator 
but additional holes for the output ter¬ 
minals and level pot would be required. 

The 25K pot could have a switch, wir¬ 
ed for the square-wave “on-off” facility. 

Alternatively, the adaptor could be 
mounted in a separate small box and 
supplied from a small 9-volt battery. 

When a square wave is passed 
through an audio amplifier, diminishing 
response below the signal frequency 
produces a tilt as shown in diagram 
(a); a rising low frequency response 
tends to produce a hump as in (b). 

Diminishing frequency response 
above the signal frequency produces a 
rounding of the corners as in (c), while 
a peaked high frequency response will 
produce overshoot on the leading edge 
of each pulse as in (d). As the high 
frequency loss or degree of peaking in¬ 
creases, so does the rounding or over¬ 
shoot, the original square wave ulti¬ 
mately becoming distorted towards a 
more triangular shape. 

As a rule of thumb, an amplifier 
will preserve a square-wave in substan¬ 
tially its original shape only if the am¬ 
plifier response is flat over a minimum 
range extending from one-tenth of the 
signal frequency to 10 times the 
signal frequency. On the assumption 
that an audio amplifier should be flat 
from 30Hz to 20,000Hz, it should be 
capable of handling square waves of 
between 300 and 2,000Hz, with only 
slight tilt and slight rounding. 
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(•) RINGING CONDITION 

Compensated tape and pickup pre¬ 
amplifiers will always change the 
shape of square waves, because they 
are designed to have a non-level fre¬ 
quency response. Tone control stages 
will only pass square waves in ap¬ 
proximately their original form when 
the controls are set to achieve level 
overall response. 

Diagram (d) is a special case where 
non-level upper frequency response, at¬ 
tended by changing phase has pro¬ 
duced a “ringing” condition in the am¬ 
plifier, leading towards — but stop¬ 
ping short of —- actual instability. 


"INNERBOND" (Regd.) 

BONDED 

ACETATE 

FIBRES 

FOR PACKING IN 

SPEAKER ENCLOSURES 

a« r rj. e, cr^ 

high efficiency for Sound Absorption. 
“INNERBOND 1 is light, clean, dust free 
and easy to handle. Because all the fibres 
ire bonded “INNERBOND 1 will hang as a 
“curtain 11 and will not fracture or break 
down due to vibration. 

“INNERBOND 11 Is odourless, highly resis¬ 
tant to attack by barteri* or f u ngusandis 
vermin repellent; 'NNERBONU 
sq. yd. has a nominal thickness of 1 and 
at this density Is recommended as apack- 
ing in Speaker Enclosures for Sound Absorp¬ 
tion. 

STOCKISTS: 

SYDNEY: Arrow Electronics Pty. Ltd.. 432 
Kent St.; Broadway^ Electronics Ptv. 
Ltd.. Broadway and City Rd. 
MELBOURNE: J. H. Magrath A Co. Pty. 

Ltd.. 208 Little Lonsdale St. 
BRISBANE: A. E. Harrold Ptv Ltd.. 123 
Charlotte St.; Brisbane Agencies. 78 
Wickham St.. Fortitude Valiev. 
ADELAIDE: Duncan Agencies. 57 Woodvllle 
Rd.. Woodvllle; General Accessories. 
81 Flinders St. 

PERTH: Atkins (W.A.) Ltd. 894 Hav St.; 
Carlyle & Co. Pty. Ltd.. 1 Mi oan 
St.; General Accessories. 46 Milligan 
St. 

HOBART: Homecrafts-Tasmanla. 199 Collins 
St. 

If unobtainable 

For 1 sq. yd. as above send $2.00 

For 2 sq. yds. as above send $3.75 

For 4 sq. yds. as above send $6.50 

Postage paid in Australia and Territories 

to the manufacturers 

WONDER WOOL 

PTY. LIMITED 

67 James Street. Leichhardt, N.S.W., 2040. 
BOX 548 — G.P.O., Sydney. 2001, 

Phone: 56-2780. 
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THE MONOPHONIC ORGAN IN A DIFFERENT ROLE 

The mechanics of the instrument are the same 
as for the unit described last month but a con- 
trol panel with rocker switches replaces the loud¬ 
speaker. In this form the instrument must be 
used with a separate power amplifier system. 


The simple monophonic organ described last month provides 
a possible basis for something we have often been asked for 
—a simple monophonic solo instrument to be used in con¬ 
junction with any available power amplifier. While presented 
here in its most elementary form, individual constructors can 
elaborate on it to suit themselves. 


The original monophonic organ was 
intended mainly as a constructional ex¬ 
ercise or as an instructional toy for 
a child. It could be built with the 
minimum of complication and yet be 
capable of playing most melodies in 
their normal key signature. 

As we pointed out in the article, 
monophonic organs owe their basic 
simplicity to the fact that they involve 
only a single tone generator, which pro¬ 
duces the appropriate frequency when 
any given playing key is depressed. If 
two or more keys are depressed simul¬ 
taneously, only one note sounds — 
usually the note highest in the scale. 

The fact that only one tone genera¬ 
tor is used means normally that only 
a simple switching function is neces¬ 
sary beneath each playing key. In the 
instrument described here, a single 
make-and-break contact is sufficient to 
initiate oscillation in the tone generator 
and simultaneously to determine the 
output frequency. One set of contacts 
is common to all keys. 

A still further point is that the out¬ 
put from a single tone generator can 
be modified in various ways to give a 
range of tonal effects, with a mini¬ 
mum of additional circuitry. 

In fact, some commercial instru¬ 
ments, based on the monophonic prin¬ 
ciple, make very extensive use of sup¬ 
plementary circuits to modify the basic 
signal and to achieve a whole range 
of imitative effects. By selecting half, 
natural or double pitch, by varying 
harmonic content, attack, decay and 
by introducing vibrato, tremolo and/or 
glissando, it is possible to achieve pas¬ 
sable imitations of a whole range of 
other musical sounds. Imitative in¬ 
struments of this type are commonly 
used by club pianists and small dance 
groups. 

In this article we describe how vib¬ 
rato and frequency dividers may be 
added to achieve the most useful of 
such tonal effects. 

The incorporation of these extra 
facilities, involving multiple frequen¬ 
cies and vibrato, demand that the sig¬ 


nal be fed through a normal linear 
amplifier — the kind of thing through 
which one might feed a gramophone 
pickup. It might be something quite 
simple, such as the audio system of a 
receiver, or the pickup channel of a 
public address system. 

The very simple amplifier/loud¬ 
speaker combination suggested in the 
original monophonic organ is quite un¬ 
suitable for the purpose, since it is 
little more than a current “switch,” re¬ 
lying for its simplicity and loud “noise” 
output on the fact that the transistors 
are either cut off or saturated. 

Heart of the instrument is a single¬ 
tone generator, actually a simple re¬ 
laxation oscillator featuring a unijunc¬ 
tion transistor (UJT). 

The frequency of the signal from the 
oscillator depends on the time constant 
of the capacitor in the emitter circuit 


The component 
board shown 
here accommo¬ 
dates the basic 
unijunction oscil¬ 
lator and fre¬ 
quency control 
components , one 
divider stage and 
a vibrato system , 
the whole opera¬ 
ting from an in¬ 
ternal 9-volt bat¬ 
tery. The under 
side of the con¬ 
trol panel is also 
shown. 


by Leo Simpson 


and the resistors in series from the posi-1 
tive supply to the emitter. Thus the re-1 
quired frequency for the notes in the I 
scale can be obtained by selecting the I 
total resistance in the series circuit. I 

The keying is arranged so that de-1 
pressing a key sets the resistance at a 
certain value, with the lowest note 
selecting the highest total resistance. 
Higher notes use less than the total 
number of resistors in the string. Thus, 
if more than one key is depressed 
simultaneously, only the highest note 
will sound. 

The circuit has been arranged to use | 
standard value components, including 
resistors from the 5 per cent range of 
preferred values. On the simplest level, 
the instrument will probably be near 
enough to acceptable tuning without 
further manipulation of the values. 
This assumes that the 0.1 uF timing 
capacitor is also reasonably accurate 
and, to this end, we would suggest 
using a new tubular type with plastic 
dielectric and preferably a 5 per cent 
type. Tuning simply involves compar¬ 
ing the highest note with the equivalent 
note on the family piano, and adjusting 
to zero beat with the trim pot. 

The timing procedure can be taken 
a step further by first setting up the 
top note as described, then adjusting 
the lowest note for exact tune by pad¬ 
ding the O.luF capacitor or selecting 
another one lower down in the toler¬ 
ance range. By thus setting the lowest 
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The circuit of the monophonic player. The vibrato and divider can 
be treated as “building blocks” for a more complicated instrument, 
i.e., one or more dividers could be used, variable depth and speed 
incorporated, etc., according to the reader's whim. 


note with the capacitor value and the 
highest by nudging the trim pot, it 
should be possible to set both ends 
of the scale quite accurately. 

The third step, which some readers 
may wish to take, is to “fiddle” the 
values of the individual resistors to put 
the intervals “spot-on.” 

In the original monophonic organ, 
we suggested changing the octave in 
which the notes would sound by switch¬ 
ing the value of the main timing capa¬ 
citor. In a solo instrument, it is bet¬ 
ter to provide frequency doubling 
and/or halving of the basic pitch, with 
appropriate switching, so that the indi¬ 
vidual pitches or “footages” can be 
played separately or simultaneously. 

With valve electronic organs it is 
often fairly easy to provide frequency 
doubling because, associated with each 
oscillator is an iron-cored inductor. 
The signal appearing across the wind¬ 
ing of the inductor can be “full-wave” 
rectified and filtered to produce a “2f” 
resultant. 

In the case of transistor organs it 
is generally easier to provide frequency 
division, for reasons that will become 
obvious as we progress. There are 
several methods of obtaining frequency 
division with semi-conductor devices. 
One way is to employ a Unijunction 
transistor in a “staircase” generator 
similar to the one used in the Metro¬ 
nome in the May, 1967, issue. The 
problem with this circuit is that the 
division ratio changes with varying in¬ 
put signal frequency and amplitude. 
Another disadvantage is that the divi¬ 
sion ratio requires “setting-up.” 

Another method of obtaining fre¬ 
quency halving is to use synchronised 
UJT relaxation oscillators with sync, 
pulses applied to B2. Here there is 
the drawback that the oscillators are 
free-running in the absence of applied 
sync, pulses. 

The most foolproof way of obtain¬ 
ing frequency division is probably to 
use a flip-flop or, more specifically, 
a gated R-S flip-flop. This will pro¬ 
vide exact frequency halving, with no 
adjustments necessary. 

The flip-flop shown in the circuit is 


based on one featured in the recent 
series on Logic and Counting. If one 
cared to experiment, one could doubt¬ 
less use one of the micrologic flip- 
flops available from Fairchild, etc. 

A flip-flop, as shown, needs to be 
triggered by negative-going pulses hav¬ 
ing a fairly fast rise time. Such nega¬ 
tive-going pulses could be obtained by 
inserting a resistor in series with the 
supply to B2, but this would be of in¬ 
sufficient amplitude to trigger the flip- 
flop reliably. The transistor following 
the UJT supplies the required pulses 
with an amplitude of almost 9 volts 
peak-to-peak, as well as providing a 
take-off for the basic music signal. 

Incidentally, the temperature stabil¬ 
ity of the oscillator is improved by 
inserting a 47 ohm resistor in series 
with the supply to B2 of the UJT, as 
shown on the circuit diagram. 

The trigger pulses are applied to 
the input of the flip-flop via a 3.9K 
resistor. At the arrival of each pulse 
the flip-flop “flips over” thus giving 
output frequency exactly half the input 
frequency. The output waveform is a 
square wave of almost 9 volts ampli¬ 
tude, giving a pleasant “woody” sound, 
but more of this later. 

Thus, to obtain frequency division 
in transistor organs is simply a mat¬ 
ter of having the master oscillator 
working at a suitably high frequency, 
which can then be divided by 
as many flip-flops as required. Extra 
flip-flops can be driven by the square 
wave appearing at either collector of 
the preceding flip-flop transistors, via 
a 3.9K resistor. 

In the very simple instrument illus¬ 
trated, the UJT oscillator works from 
middle C to E659Hz, which is then 
divided by one flip-flop. As much as 
anything, this order of simplicity was 
dictated by the room available on the 
assembly board. In a more elaborate 
instrument, it would be better to take 
the UJT oscillator up an octave by 
halving the timing capacitor and using 


two dividers. In fact, there might be 
good reasons, musically, to carry this 
to the point where the featured voices 
are all from square-wave divider flip- 
flops, using the rather rough-sounding 
triangular wave from the UJT only 
for very high frequency “string” col¬ 
ouration. 

As mentioned earlier, the present in¬ 
strument must be used with an external 
amplifier or provided with its own 
internal linear amplifier. This means 
that we must extract the signal from 
the oscillator via a suitable isolating 
network. Our first thought was to 
use the sawtooth waveform appearing 
across the timing capacitor, as it could 
be simply filtered to obtain an accept¬ 
able tone. However, it became ap¬ 
parent that any coupling network at¬ 
taching to the timing capacitor would 
detune the oscillator, and require com¬ 
pensation of some kind. 

The solution turned out to be de¬ 
lightfully simple. As mentioned earlier, 
the transistor following the UJT sup¬ 
plies very sharp pulses to drive the 
flip-ficp. Feeding these pulses to an 
integrating network consisting of a 
330 ohm resistor and a O.luF capa¬ 
citor provides an acceptable sawtooth 
waveform without affecting the oscil¬ 
lator frequency. 

Special Note: Readers who build last 
month’s version incorporating its own 
internal amplifier will find that, if thdy 
attempt to feed the sawtooth signal 
via a 1M resistor to an external ampli¬ 
fier, the organ will have been detuned. 
The remedy for this is to extract the 
signal, via a suitable isolating resistor, 
from the junction of the 68 ohm re¬ 
sistor and 0.47uF capacitor. 

As shown, the circuit thus provides 
two “voices” which can be used singly 
or together. The mixing resistors 
(100K and 1M) ensure that both have 
about the same loudness. 

The addition of .OluF capacitor con¬ 
nected from the output socket to 
ground will help filter the signal where 
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the sound approach to quality 


SOLID STATE INTEGRATED STEREO AMPLIFIER MODEL TK- 150 T 


MOO* 


A Powerful “Mini” Stereo Amplifier 
40 Watts Music Power 


To keep up with modern trends, the TK-150 T 
is only 10' in length. As a solid state amplifier, 
it delivers 40 Watts of music power and has a 
power bandwidth of 20 Hz to 60,000 Hz. There 
are 5 pairs of input terminals for connecting with 
a tape recorder, microphone, record player or 
tuner. 

TRIO’s top circuit engineering makes possible this 
small, efficient top-performing amplifier, which 
can be held in your hand easily. 

a product of TRIO corporation. Tokyo. Japan. 

Sale Agent: Jacoby, Mitchall & Co., Pty., Ltd. 

Head Office : 469-475 Kent Street, Sydney Tel: 26 2651 

Melbourne: 15 Abbotsford Street Tel: 30-2491 Brisbane: 56 Edward Street 

Tel: 2-6467 Adelaida: Truscott Electronics, 64 Hindmarsh Square Tel: 23-3024 


SPECIFICATIONS 


♦POWER OUTPUT : 


♦FREQUENCY RESPONSE: 
♦POWER BANDWIDTH: 
♦DAMPING FACTOR: 
♦DIMENSIONS: 

♦WEIGHT: 


Music Power 40 watts (distortion 1 % 4Q load) 
13W/13W Continuous Power, (distortion 0.5% 8Q 
load) 

20-50,000Hz (±ldB) 

20-60,000 Hz (less than -3dB, distortion 1%) 
More than 20 (8 ohms) 

W10J*'. H4^', D9%' 

10 tbs. 


for a catalogue or demonttration by your nearett dealer. 


To : Jacoby Mitchell & Co.. Pty., Ltd. EA 

469-475 Kent St., Sydney. 

Send me informataon on TRIO AMPLIFIER & name of 
nearett TRIO retailer. 

NAME: 

ADDRESS: 
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sufficient treble cut is not to be had 
from the external amplifier’s tone con¬ 
trols. This capacitor is shown dotted 
on the circuit diagram. 

The other major addition is the vib¬ 
rato facility, based on data published 
in the August, 1964, issue of the maga¬ 
zine. The circuit involves an LDR 
or light-dependent resistor which is 
varied by a modulated light source. 
The LDR is made part of a signal 
voltage divider which will vary the 
amplitude of the output signal at the 
same frequency as that of the modu¬ 
lated light source. In our case the 
light source is a 6-volt 40mA lamp 
driven by a free-running multivibrator. 
The frequency is determined by the 
5uF capacitor and the resistor from 
the base of the lamp driver transistor 
to the negative supply line. The 5uF 
capacitor must be of low leakage, 
ideally a tantulum type, otherwise the 
operation of (he multivibrator will be 
erratic. 

In the prototype the frequency is 
fixed at one of two values by a switch 
which shorts out the 560 ohm resistor 
in the vibrato circuit. Vibrato fre¬ 
quency is normally called vibrato 
“speed.” Readers who require a greater 
variation in speed could replace the 
560-ohm resistor with a 2K linear 
potentiometer connected as a variable 
resistor. 

The voltage waveform across the 
lamp is a square wave, but the result¬ 
ant modulation is approximately sinu¬ 
soidal because the brightness of the 
lamp cannot “follow” the rapid changes 
of the square wave. 

The “Depth” or degree of modula¬ 
tion is preset by the 150K resistor in 
series with the LDR. Again, readers 
who require variable depth could use 
a 1M pot in place of the 150K resistor. 
Incorporation of vibrato introduces 
quite large losses in signal level with 
the result that, when the vibrato func¬ 
tion is switched in there would be an 
abrupt decrease in signal level which 
would have to be compensated by ad¬ 
vancing the volume control. This can 
be avoided by switching in a resistor 
to shunt some of the signal to the 
negative supply line (or “ground”) 
when the vibrato function is not in 
operation. The value of resistor ap¬ 
proximates that of the LDR plus the 
150K resistor when the vibrato is 
operative. 

This last switching function must be 
performed simultaneously with the 
switching of the supply to the vibrato 
circuit. The reason for not having the 


This shows the copper pattern and the component layout on the 
wiring board. The pattern can be effected with a “Laminex” knife, 
Stanley Knife or similar tool, as described in last month’s article . 


A close-up view 
of the rocker 
switches on the 
control panel. 



vibrato permanently on is to reduce 
battery consumption. The switching is 
accomplished in the prototype bv a 
single-pole double-throw switch which 
connects either the negative supply 
line from the vibrato circuit or the 
150K resistor to ground. 

While the mixing resistors achieve 
the necessary isolation of divider from 
the pulse inverter transistor, etc., they 
would still allow DC to flow through 
the LDR when the vibrato is in oper¬ 
ation. This could result in a rhythmic 
audible noise from the amplifier when 
the organ is not being keyed. The 
remedy for this is to use a blocking 
capacitor of O.luF between the signal 
switches and the output socket. 

This vibrato circuit can still cause 
some “pumping” of the speaker cone, 
because of the fluctuation of the supply 
line caused by the pulse of current 
drawn by the flashing lamp. This ef¬ 
fect can be reduced by connecting a 
large value electrolytic across the bat¬ 
tery, the capacitor becoming particu¬ 
larly valuable as the battery ages. We 
used at 500uF/12VW, but further 
worthwhile reduction in pumping can 
be affected by using a still larger value. 

CONSTRUCTION: Each switching 
function in the organ is accomplished 
by rocker switches, a more flexible 
method than \ using a multi-position 
switch. Referring to the photograph of 
the switch panel it can be seen that it 
enables the player to play 8’ tones, 16’ 
tones, either singly or together, with 
or without vibrato. 

We obtained the rocker 

switches from Radio House, 

760 George Street, Sydney, for 65c 
each. They are made by Sato, Japan. 
Readers who cannot easily obtain 
rocker switches could use slide switches 
or even P.M.G. types. The five 
switches are mounted on a sub-panel 
as shown in the photograph of the in¬ 
ternal assembly. This avoids having 
a lot of screws on the front panel and 
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results in one which is better looking 
and more pleasant to use. 

The panel itself is of aluminium, 
with a “scratch-grain” finish, obtained 
by brushing the panel in one direction 
with a wire brush or steel wool. Care 
must be taken to remove finger-marks, 
gfease, etc., from the panel before 
as these will show up as blemishes. 
Lettering was done with “rub-on” dry 
transfers, the whole panel thereafter 
being lightly sprayed with clear 
lacquer. 

All components are mounted on the 
wiring board with the exception of the 
O.luF DC blocking capacitor at the 
output socket. The copper pattern on 
the wiring board is as indicated on 
the wiring diagram. The pattern can 
be made as described last month — 
either with a Laminex knife or similar 
instrument or using a Stanley knife or 
razor blade as described in “Reader 
Built It” contribution elsewhere in this 
issue. We have tried to keep the pat¬ 
tern as simple as possible, while still 
being able to avoid the use of 
“jumpers.” 

There are quite a few connecting 
wires from the wiring board to the 
switch panel and, to keep them reason¬ 
ably tidy, they are tied in a cable 
form. If this is done it is a good 
idea to use different coloured wires 
for each function, e.g., red for power 
supplies, black for “ground” returns, 
etc. 

We have elected to use a large bat¬ 
tery for economy reasons. The current 
drain with vibrato in operation is 
around 35mA and about 8mA with¬ 
out vibrato in operation. Some readers 
may feel that the use of batteries is 
uneconomical and may wish to use 
a mains supply. A compact mains 
supply could be conveniently built up 
using the small low voltage power 
transformer used in Pulse and Audio 
Generators featured in the December 
issue. £3 
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INSTROL COMPACT CASSETTE 


TAPE RECORDER (Record & Playback) 


Smart Teak trim, simple push button operation, recording level 
and battery meter, microphone with on-off switch, etc. 

Use it AT HOME, IN THE CAR, AT PICNICS, MEETINGS, 
THE OFFICE. 

Optional accessories, which include headphones, footswitch, and 
AC power unit, enable us to offer you a complete portable office 
dictating system for well under $100.00. 

The machine Instrol Model 33 as illustrated, complete with bat¬ 
teries, microphone (including stand and case) costs you only $75.00 


$75 

(Plus $1.00 Reg. Postage) 



The new INSTROL-PLAYMASTER 
115 SOLID STATE STEREO AMPLI¬ 
FIER (“Electronics Aust.,” April-May, 
1967). 

A fully transistorised 10 Watt Stereo 
Amplifier using the latest F.E.T. high- 
efficiency transistors. 


Crystal/Ceramic Kit.$95.00 

Magnetic kit extra.$10.50 



INSTROL-PLAYMASTER 111 Tuner 

(“Electronics Aust.,” October, 1965). 


A high-quality wide-band tuner with 
variable selectivity, with or without 
power supply. Suitable for use with 
all Playmaster and other makes of 
amplifiers. 



INSTROL-PLAYMASTER 106 AMP/ 
TUNER (“RTV and H,” Dec., 1963). 
A high-quality amplifier/tuner with all 
stations clearly marked on dial. Ampli¬ 
fier 10 watts per channel. 

Kit of Parts.96.50 


PLAYMASTER KITS 

A complete range of “Playmaster” 
kits available. Top-quality components, 

down-to-earth prices. . .. 

Add 

Playmaster No. Kit Price Post. 
Ill Tuner.$39.00 $1.20 



GUITAR AMPLIFIERS 

116 and 117 (“Elec. Aust.,” June-July, 
1967). 

Two fine Guitar Amplifiers, 40 Watt 
and 60 Watt. Instrol Kits include all 
optional extras are described by 
“Electronics Australia.” 


116 Kit of Parts. $84.36 

117 Kit of Parts. $92.31 

Fuzz Box Kit. $12.95 



113 Amp 

114 Tuner 


$64.00 $2.00 
$47.00 $1.20 


INSTROL PLAYMASTER STEREO 
AMPLIFIER No. 118 


115 X/tal. Amp. .. 


$95.00 $2.00 


“Electronics Australia,’ 9 July. 1967 

Kit of Parts (Less Case) .. $82.53 


115 Mag. Amp. 


$105.50 $2.00 


With Metal Case 


$86.53 


Kit of Parts.$39.00 

Power Supply extra. $9.20 


116 Guitar. 

. $84.36 

$2.00 

117 Guitar. 

. $92.31 

$2.00 

118 X/tal. Amp. . 

. $86.53 

$2.00 


With Teak Case .$100.03 

Magnetic PreAmp Kit .... $16.15 



INSTROL 

LABELS 

A full range of 
high-quality ano¬ 
dised labels to suit 
all Playmaster de¬ 
signs, priced from 
$2 to $2.80. Full 
details in the In¬ 
strol free Metal¬ 
work Catalogue. 


118 Mag. Amp. 

119 Tape Adaptor .. 

106 Amp/Tuner .. .. 

107 Amp/Tuner .. 

108 Amp/Tuner .. 

No. 3 Amp. 

101 Amp. 

No. 10 Control Unit . 
10W U/L Amp .. .. 


I 


Bookshelf system 
Cabinet Kit .. . 


ncl. 


$ 102.68 

$86.78 

$96.50 

$81.80 

$69.80 

$57.80 

$61.00 

$39.00 

$85.80 

$28.00 


$2.00 


INSTROL PRINTED CIRCUIT 
BOARDS 


$1.20 

$2.00 

$2.00 

$2.00 

$2.00 

$2.00 

$1.20 

$2.00 

$1.40 



High-quality, pre-fluxed boards to suit 
the 115 Amp. Clearly printed on 
reverse side with component location 
map. Easy to assemble. 


Crystal Pre-Amp .. .. .. $2.00 ea 

Main Amp (2 required) . . $1.60 ea 

Magnetic Pre-Amp .. . . $1.60 ea 

(add 10c for postage) 




















































Instrol educational 

iLECTRONIC KIT 

this Electronic Age, every person should have some know¬ 
ledge, however elementary of “how it works.” The new 
bnstrol 20 in 1 electronic kit will enable you to understand 
fn an absorbing, simple manner the basic principles under- 
hying computors, satellite communications, industrial electronic 
Jdeviccs, etc. etc. You make 20 different experimental circuits, 
■including 10 working radio transistor operated radio circuits. 
lAudio Amplifier circuits, home intercom, testing circuits in- 
Icluding Audio Frequency Oscillator and Signal Tracer, Morse 
ICode practice set and telegraph transmitter, etc. You use and 
llearn about the amazing SOLAR CELL. 


NO TOOLS OR SOLDERING IRON 
REQUIRED 

All components pre-wired, ready for 
clip-on assembly. 50 page Instruction 
Manual supplied. a* * m 

ONLY... $ 16.90 

(Plus 60c for Registered Post) 


UNIVERSITY MVA 4 
MULTIMETER 20,000 OPV 
PRICE: $16.31. 


UNIVERSITY MVA 5 POCKET 
METER 20,000 OPV 

Price: $10.00 incl. tax. 


(Plus $1.00 Reg. Postage) 


(Plus packing and postage $1.00) 


DCV. 2.5 to 1000, ACV. 2.5 to 1000, 
DC A. 50 ma to 250 ma, Ohms. 10K 
to 10M db. —20 to 4-36. 


V.T.V.M. 
(Feb., 1966) 



3” C.R.O. 
(May, 1966) 



AC/DCV 10 to 1,000, DC A 0/50M 
and 0/250 MA, Ohms 0/60K. and 
0'6M db—20 to 4-20. 


R. C. BRIDGE 
(May, 1966) 


TRANSISTOR¬ 
ISED AUDIO 
OSCILLATOR 

(Sept., 1965) 




UNIVERSITY MVA6 VTVM 
PRICE: $47.25 

(Plus Reg. Postage $1.00) 

ACV/DCV 3 to 1500 Ohms 0.2 to 
1,000 M db —20 to 4-65 RF and 
EHT Probes Input R 10 meg ACV 
— RMS and P — P. 


TRANSISTOR¬ 
ISED A.C. 
MILLIVOLT- 
METER 

(Jan., 1965) 


SQUARE WAVE 
GENERATOR 

(Feb., 1967) 






M.S.P. LOUD¬ 
SPEAKERS 

We stock a range of 
M.S.P. Speakers suit¬ 
able for all applications, 
including 15-Watt types 
for guitar amplifiers. 


AKG Stereo 
Headphones 

R e c o g n i sed as tht 
world's best. Suitable for 
any type of amplifier. 30 
to 20.000 c.p.s. flat with 
total harmonic distor¬ 
tion less that 1 per cent. 
Feather light, only 4oz. 
used extensively in 
broadcast stations and 
professional studios. 
$20.63 (plus 50 cents 
postage). 


jiwsgss s t 

| Tick catalogue required, and please 
i incluude stamp for postage. 

* 

Metalwork Q M.S.P. Speakers 


Kitset Q Microphone 


Name 


Address 


! Post Coupon for Free Catalogue. 

. 


Cannon Connectors 
A full range of Can¬ 
non XL Audio Con¬ 
nectors always in 
stock. Send stamp for 
illustrated price sheet. 


Microphone 

Catalogue 

Gives details of a 
wide range of various 
makes and models. 
Please include post¬ 
age stamp. 


ST 
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The Serviceman 


PROBLEMS OF VALVE REPLACEMENT 


Are some sets unduly critical in regard to valve replace¬ 
ment? Should it be necessary to select valves from stock 
to suit certain sets? If so, is this the fault of the set, or 
the valve? And what does the serviceman do with the 
valves he rejects? 


It is not unusual for customers to 
present servicemen with stories con¬ 
cerning other service deals, usually 
as experienced by friends or relatives, 
and to inquire whether the deal was a 
fair one or the technical explanation 
offered a reasonable one. As a rule, I 
try not to buy into such discussions, if 
only because I am presented with only 
one side of the story. On the other 
hand, they often provide food for 
thought—or even discussion in these 
notes. One such question was presented 
to me recently. 

It concerned a set, the brand of 
which my customer quoted, which be¬ 
longed to one of his relatives. It was a 
fairly old model which had given good 
service, but recently developed poor 
vertical sync. The trouble was inter¬ 
mittent initially, so the first serviceman 
who called was unable to observe it 
and made it fairly clear that he regard¬ 
ed the owner and his wife, who are 
fairly elderly, as suffering from “imag- 
initis.” It wasn’t until the trouble 
worsened somewhat and they initiated 
a second service call—from the same 
company, but by a different mechanic 
—that any attempt was made to come 
to grips with it. 

This mechanic had no doubt what 
the trouble was; it was a “double pur¬ 
pose valve” in the vertical circuit, of 
Continental origin (as nearly as I can 
make out a 6BM8), and extremely criti¬ 
cal. He went on to explain that it 
might be necessary to try several 
valves before one would be found 
which would suit the circuit. 

So saying, he replaced the suspect 
valve with one from his kit, but this 
performed no better. He presented this 
situation as typical of what he had 
just said, pointing out that the valve 
he had just fitted would work perfectly 
in the sound section of a receiver, but 
not in the picture section. Then he fit¬ 
ted another valve, which worked, and 
has worked correctly ever since. 

My customer has a nodding 
acquaintance with electronics, and 
wanted to know whether this was a 
true assessment of the situation, or 
was it just another of the “old wives’ 
tales” which valve jockeys feed to cus¬ 
tomers to fend off awkward questions? 


Knowing the make qf set fairly well, 
and knowing that it was a particularly 
reliable non-critical design which nor¬ 
mally kept going while ever the valves 
could flog a few electrons off the 
cathodes, I was inclined to write the 
diagnosis off as a furphy. It seemed 
much more likely that one or more 
resistors in the vertical circuit had 
drifted high over the years, making it 
much more critical than it should be. 
What the mechanic was, in fact, doing 
was looking for a valve with tolerances 
in such a direction and of such a mag¬ 
nitude that it would offset the defect 
in the associated circuitry. 

On the other hand, I wouldn’t mind 
betting that the mechanic devoutly be¬ 
lieves what he told the customer. Either 
that, or he wants to believe it because 
he finds it easier to find a valve to 
suit the chassis than to extract the 
chassis and by correcting the fault, 
make the chassis suit all valves. 

As with most old wives’ tales, there 
is undoubtedly a true story somewhere 
from which this one came, though it 
probably had nothing to do with this 



“Whaddya wear those ear-mu jjs 
for in the middle of the sum¬ 
mer . . . huh? I say f whaddya 
wear those ear-muffs . . . .” 
( U PF Reporter”) 


model set. True stories, particularly 
if a little unusual, are invariably tola 
and retold, gaining something herel 
losing something there, until they beail 
little practical relationship to the origi-l 
nal. Thus, a particular brand of set! 
using a particular type of twin valv^ 
in the vertical circuit, becomes any 
Set, using any twin valve, in either de-| 
flection circuit. And once a story like! 
this gets a start among the valve joc-| 
keys, it will spread like a bushfire. 

As far as I’m concerned, any 
receiver which is incapable of accept-) 
ing a replacement valve, of the correct! 
type and within normal production! 
tolerances, without more than the nor-l 
mal re-setting of available adjustments,! 
is a poorly designed one—at least ini 
that part of the circuit. In short, there! 
should be no need to select valves for| 
replacement purposes. 

Fortunately, genuine exceptions to I 
this ideal situation seem to be rare. I 
Of all the stories in this vein I have! 
heard over the years — and I have! 
heard many — I have been able to I 
find only two which I could authenti-| 
cate. And by authenticate I mean that! 
this requirement (to select valves) was 
admitted or, in one case, specified by 
the set manufacturer. Both involved 
twin valves in the deflection circuits, 
vertical in one case, horizontal in the 
other, but in the latter case also invol¬ 
ving the vertical circuit as a secondary 
effect. I have little doubt that these are I 
the starting points for the “tales” 11 
have been discussing. 

The first involves a set which is no | 
longer manufactured. It uses a 12AU7 
in the horizontal oscillator circuit, 
functioning as a multi-vibrator in con¬ 
junction with an AFC circuit. The chief 
engineer freely admitted that this set 
could give trouble and that it might 
be necessary to try up to a dozen 
12AU7s before finding one that would 
work perfectly. 

The defect is really only a minor 
one. When switching on from cold, 
the horizontal oscillator stage may re¬ 
quire anything from 30 seconds to one 
minute after the rest of the set had 
reached functioning temperature, 
before it will lock in. Once it does lock 
it will hold indefinitely on that channel. 
However, when changing channels, it 
will again loose sync, and require 
several seconds to pull back in. 

This loss of sync, applies to the 
vertical circuit as well as the horizontal. 
I’m not certain why this happened, but 
it is a pretty good bet that it is a form 
of lock-out condition involving the 
gated AGC system. In this, the loss of 
horizontal sync, prevents the generation 
of AGC voltage, allowing IF stages to 
be so overloaded that they clip most of 
the sync, pulses. In extreme cases it 
can lead to permanent lock-out, 
because the horizontal circuit cannot 
sync, until it receives sync, pulses, and 
it cannot receive sync, pulses until it 
comes into sync. In lesser cases, like 
this one, it simply deprives the vertical 
circuit of sufficient sync, amplitude to 
cause loss of vertical sync. 

To many of us, a defect of such 
short duration would seem hardly 
worth worrying about. But you try 
convincing a finikin customer that such 
an effect “doesn’t matter.” To him it 
is a fault, or at any rate indicative 
of a fault that is about to “happen,” 
and he wants it fixed. What do you 
tell him? What do you do? If you 
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value him as a customer you collect 
as many 12AU7s as you can lay your 
hands on, and pray that one of them 
will be a “good” one. 

Only a minor defect, but it can waste 
hours of a serviceman’s time. 

The other model set presents quite 
a different problem. It involves the 
vertical oscillator/output stage, a 
6GV8 triode pentode, and I first 
became aware that all was not well 
when a number of these valves failed 
after only three or four months ser¬ 
vice. After the first couple of failures 
I realised that it was more than co¬ 
incidence and rang the set manufac¬ 
turers to see if they had any ideas on 
the subject. 

The first thing I learned was that 
the manufacturers had issued modifica¬ 
tion notices concerning several com¬ 
ponents in the pentode circuit, aimed 
at this very problem. For some reason 
I had not received them. The changes 
involved resistors in the plate, screen, 
and cathode circuits. In the plate cir¬ 
cuit a 270 ohm resistor was increased 
to 680 ohms, in the screen circuit 
4.7K was increased to 5.6K, and in the 
cathode circuit 270 ohms was increased 
to 330 ohms. 

Then came the punch line. In 
addition to the above changes, the 
serviceman was advised to have avail¬ 
able a stock of 6GV8s from which 
suitable valves could be selected. Basis 
of the selection was the voltage 
measured between pentode grid and 
chassis, using a VTVM, and which was 
not to exceed 0.3V positive. Any 
valves which exceeded this value were 
to be regarded as out of tolerance and 
it was recommended that they be 
returned to the manufacturer for 
replacement. 

There seems little doubt that the 
basic problem is the old one of power 
valves drawing grid current, though 
precisely why it is occurring in this 
case may be hard to say. The trouble 
usually starts as grid emission, whereby 
the grid loses some electrons and 
acquires a positive charge. This causes 
grid current to flow, increases the tem¬ 
perature of the grid, causes more 
emission, and so on. At the same time 
the overall rise in temperature of the 
valve may cause gas to be occluded 
from the elements, which may be 
ionised by the cathode stream, and 
cause further heating. The term 
“thermal runaway” which came into 
being with the advent of transistors, is 
appropriate for this valve condition, 
at least in a limited way. 

To minimise the risk of thermal 
runaway, valve manufacturers nor¬ 
mally set limits on the total valve dis¬ 
sipation, and the total grid resistance 
which may be used according to the 
type of bias circuit employed. Where 
self-bias is used, the grid resistance 
may be higher than for fixed bias, 
since the former arrangement tends to 
offset higher cathode current by gen¬ 
erating higher bias. 

Assuming that these limits are 
observed, and that the trouble persists, 
it would seem to indicate a faulty 
valve; one in which the grid emission 
tends to be higher than it should be 
for that design. On the other hand, if 
the limits are not observed, or are set 
so fine as not to allow for line voltage 
variations, ambient temperature, etc., 
then one can hardly blame the valve. 

However, when first confronted 
with the suggestion, I am afraid I 






was less worried about where the fault 
lay than I was about the whole prob¬ 
lem of the need to select valves and 
the difficulties it creates for the service* 
man. For it probably doesn’t matter 
who is at fault; either way the service¬ 
man is likely to finish up as “the meat 
in the sandwich.” For a start, it re¬ 
quires him to carry much larger than 
normal stocks of any such valves, and 
to provide space for these in stock 
shelves and/or the service van. But 
even more important, there is the 
problem of what to do with those 
valves which fail to perform in par¬ 
ticular sockets. 

In the case of certain valve types, 
out-of-tolerance units can often be 
used in other less exacting roles in 
other receivers. Provided the ratio of 
discards is not too high, it may be 
possible for the serviceman to cope 
with the situation within his own 
organisation. On the other hand, where 
a valve is used almost exclusively in 
the one role, and the reject rate is 
high, something has to be done about 
the rejects. 

If the valves really are out of 
tolerance, the valve manufacturer 
will, no doubt, replace them, but what 
happens in those marginal cases where 
the valve manufacturer and the set 
manufacturer may not be able to agree 
as to where the fault really lies? Is 
the valve manufacturer going to accept 
a valve as “faulty” simply because it 
fails a test laid down by a set manu¬ 
facturer? And even if h e does, is it 
likely to be anything more than a token 
gesture, whereby the supposedly faulty 
valves are replaced with others which 
are unlikely to be significantly dif¬ 
ferent from those returned? 

I’m afraid there is no simple solution 
to these problems, but they are worth 
thinking about. To date, the situation 
has not been too serious because 
there appear to be only a limited num¬ 
ber of cases where selection is neces¬ 
sary. Should many more appear, it 
could present an embarrassing situa¬ 
tion, particularly for the small service 
shop which cannot afford to carry 
large stocks of valves, or the time 
needed to organise returns and claims 
to valve manufacturers. 

After I had written the above notes 
I had an opportunity to discuss the 
matter with a colleague who manages 
the service department of a large re¬ 
tail organisation. As far as he was 
concerned there was no doubt where 
the trouble lay and some of the words 
he used to describe certain types of 
valves would not bear repeating—even 
on TV! 

His pet hates are the 6GV8, the 
6GW8 and the 12AU7, roughly in that 
order. His personal TV receiver is 
the same model I mentioned previously 
and he claims that the 6GV8 will 
seldom give more than three months’ 
service in spite of the modifications. 

The 6GW8, according to him, de¬ 
velops some nasty characteristics when 
used in the sound channel, the worst 
one being intermittent bouts of crack¬ 
ling which, if one is not a wakeup, 
can be mistaken for a speaker trans¬ 
former about to go open circuit. Be¬ 
cause of this, and its intermittent 
nature, it is responsible for a large 
number of abortive calls. 

His dislike for the 12AU7 stems 
from the fact that one of the sets 
which his firm handles uses an im¬ 
ported chassis with a 12AU7 in the 



at the end of January 

Yes, at last we're moving . . . to our 
now, modern, larger premises at 342 
Kent Street. Here in our High Fidelity 
Showroom and acoustically designed 
demonstration studio you will be able 
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to choose equipment in a quiet and 
pleasant "browse around" atmosphere 
assisted by our knowledge and exper¬ 
ience gained in over 20 years in the 
Audio and Hi-Fi equipment business. 

MOVING SPECIALS IN 
RECORD PLAYERS TO 
UPGRADE YOUR HI-FI 
SYSTEM 

SPECIAL No. 1 

World famous THORENS turntable Model 
TD124 II with new THORENS TP14 
Pickup arm AND SHURE M7SE ellip¬ 
tical cartridge. A HARD TO BEAT 
COMBINATION AT ONLY .. $241.50 

SPECIAL No. 2 

THORENS T0124 II turntable with S.M.E. 
3009 Series II arm (the best in the 
world) AND SHURE. M75E cartridge. 
EXCELLENT VALUE AT . . . . $275.25 

Substitute the FAMOUS SHURE VI5 
II cartridge for an additional $35.50. 

SPECIAL No. 3 

DUAL 1019 turntable complete with ADC 
660E elliptical cartridge. $132.00. 

SPECIAL No. 4 

DUAL 1019 turntable with SHURE M55E 
elliptical cartridge. $125.00 

SPECIAL No. 5 

THORENS TD150A turntable with TP13 
arm and SHURE M55E elliptical cart¬ 
ridge. $124.00. 


SPECIAL No. 6 


THORENS TD1S0A turntable with TP13 
arm and SHURE M44G cartridge. 
$114.50. 


ARROW 

ELECTRONICS PTY. LTD. 

432 KENT STREET, 29-8580 
New address from end of January, 
342 KENT ST., 29-8580 5 29-6731 


ILICTRONICS Australia. January. 1968 


59 




















In far less time than this takes to read, 
the job is done, the wire bared, ready 
for connection. Heated elements cut 
through PVC, Nylon, Rubber, Thermo* 
plastics, etc., and free unwanted 
insulation. 

Write or phone to: 

MELBOURNE: AWA Ltd., 67-9161. HOBART: 
AWA Ltd., 3-3836. LAUNCESTON: AWA Ltd., 
2-1804. ADELAIDE: Newton McLaren Ltd., 
51-0111. BRISBANE: Chandlers Ltd., 
31-0341. PERTH: AWA Ltd., 28-3425. 
SYDNEY: George Brown & Co. Pty. Ltd., 
29-7031. Electronic Parts Pty. Ltd., 533-1277. 

Australian Distributors: 

MANUFACTURERS SPECIAL 
PRODUCTS PTY. LTD. 

47 York St., Sydney. 20233. 


horizontal oscillator stage. To provide 
replacements for this socket the firm 
has had to arrange for a supply of 
12AU7s imported from Europe. The 
Australian version simply will not 
work in this set. 

Is this a reflection on the Australian 
valve? Not necessarily. For one thing, 
closer investigation showed that the 
imported chassis was designed around 
the 12AU7 — or its European equiva¬ 
lent — whereas the Australian manu¬ 
facturers make only the 12AU7A. 
More importantly, it must be appreci¬ 
ated that the 12AU7 was primarily 
designed as an audio valve. Those 
manufacturers who produce their own 
version would be concerned with dupli¬ 
cating those parameters specified by 
the designer. When the valve is used 
in applications other than those for 
which it was designed, it is quite 
possible that other parameters may 
become important. It is also possible 
that these may vary, from brand to 
brand, simply because the tolerances 
specified, if any, were quite broad. 

When I commenced making inquiries 
along these lines, from the valve 
manufacturers, I made a most interest¬ 
ing discovery. In terms of ordinary 
published data the 12AU7 and the 
12AU7A are identical, the main dif¬ 
ferences being a number of minor 
improvements in the construction, aim¬ 
ed at low microphony, better reliab¬ 
ility, and so on. However, there is 
one difference, apparently accidental, 
between the two types: The 12AU7 
has a sharper cut-off characteristic than 
the 12AIJ7A, and it just so hap¬ 
pens that the cut-off charac¬ 
teristic can have a marked effect on 
the free running frequency of certain 
oscillator configurations. 

On the other hand, this difference 
is of virtually no consequence in the 
audio applications for which this valve 
was originally designed. Here the 
user would be concerned only with 
the straight portion of the characteristic 
curve; the characteristic beyond this 
point would not only be of no interest 
to him, it would be something 
he deliberately avoided. 

Come to think of it, I can recall 
two similar situations concerning the 
12AU7 and its octal counterpart the 
6SN7. One involved its use in VTVM 
circuits and I remember it particu¬ 
larly because I encountered the prob¬ 
lem personally in some of my spare¬ 
time fiddling. The circuits involved 
grid resistors of 10 megohms or more 
and quickly revealed a wide spread 
in grid current characterisics, which 
showed up as prolonged zero drift. But 
one can hardly blame the valve manu¬ 
facturer when the circuit was one never 
envisaged for it when the valve was 
developed. 

I was less personally involved in 
the second situation, but, if my mem¬ 
ory serves me correctly, it involved 
the 12A]U7 in the pulse type circuits 
associated with the TV deflection sys¬ 
tems. Apparently the short duty cycle 
inherent in such circuits resulted in 
some trouble with cathode poisoning, 
again a problem which the designers 
could hardly have anticipated. 

The result was the development of 
the 6CG7, a valve in which particu¬ 
lar care was taken to minimise both 
the cathode poisoning and grid cur¬ 
rent problems—and perhaps others of 
which I have no knowledge. But the 
point is that this valve was designed 
to do the kind of job for which the 


12AU7 was never intended and, as 
far as I can judge, it does it particu¬ 
larly well. 

I must also emphasise that my col¬ 
league’s remarks represent only one 
man’s opinion, though I could support 
at least some of them. On the other 
hand, the number of sets handled by an 
organisation as large as this would pro¬ 
vide him with statistics which an inde¬ 
pendent serviceman could not collect in 
a lifetime. For this reason alone, I 
feel bound to respect his opinion. 

And here is a story in lighter vein. 
It was related to me by a colleague 
and was prompted by the story in the 
November issue of the ingenious “do-it- 
yourself” type and his patent “top cap 
holder downer.” 

It all started when my friend was en¬ 
joying a holiday touring around in the 
outback of north Queensland several 
years ago. During his travels he call¬ 
ed at a farmhouse and the hospitable 
farmer insisted that my friend come in 
for a drink and a chat. During the 
yarning session, the subject veered 
round to what my friend did for a liv¬ 
ing. When the source of his income 
was revealed, the inevitable request fol¬ 
lowed, “Would you have a look at our 
radio—it has never been much good.” 

The set turned out to be one of the 
large console types, with an RF stage, 
which should have been capable of 
good results, but when it was switched 
on and tuned to a station, the sensi¬ 
tivity appeared to be poor and the noise 
level high. The reason for this was 
soon forthcoming—there was no aerial 
connected. Having pointed this out, 
and suggested that performance would 
undoubtedly improve with the use of a 
length of aerial wire, my friend thought 
he might as well take a look inside— 
more for the purpose of “showing will¬ 
ing” than for any other reason. He 
glanced inside—then recoiled in amaze¬ 
ment. Along the back of the chassis 
was a furry elongated mass. 

He thought at first that some weird 
form of outback life had crawled inside 
the set and promptly died. The farmer 
offered a different explanation. 

Apparently, soon after the set had 
been purchased and put into operation 
(without aerial) somebody in the house¬ 
hold had noticed that volume increased 
when somebody put a finger on “that” 
—“that” being the unused aerial termi¬ 
nal. Since it had beeen inconvenient 
to have somebody stand there all the 
time with a finger on the terminal, some 
bright member of the family had rea¬ 
soned that if a finger, which was really 
a cylinder of skin stuffed with meat, 
could do this, so could a sausage. 

How long the sausage so employed 
had stood by its task was not disclos¬ 
ed, but at the time of my friend’s visit 
it had deteriorated to a mass of fungus. 
Presumably the strong odours around 
the farm had dulled the sense of smell 
of the farmer and his family but, then 
again, it might not have contained 
enough meat to cause embarrassment. 

Understandably, my friend had not 
thought fit to retain the “evidence.” 

Come to think of it, the two stories 
do have something in common. Both 
were attempts to produce an “artificial 
finger,” though for different reasons. 
And if the materials used were vastly 
different, they probably had the com¬ 
mon factor that they were the most 
readily available and most familiar in 
each case. 

Let’s hope the local quack doesn’t 
start repairing his own sets. Q 
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ANNOUNCING OUR LATEST HANDBOOK 


An Introduction to 

DIGITAL 

ELECTRONICS 

Theory, Instruments and Computers 


A. 104-page basic textbook written by Jamieson Rowe, B.A. (Sydney), B.Sc. 
(Technology, N.S.W.)/ A.M.I.R.E.E. (Aust.). Technical Editor of “Electronics Australia.” 

An Introduction to Digital Electronics has been written to bridge the gap between a con¬ 
ventional electronics training and the background assumed by more advanced publications dealing with 
the new digital techniques. Step by step it introduces the various concepts which these techniques have 
borrowed from other fields, and shows why and how they are combined with familiar electronics techniques. 
In short, it is an easy-to-read introductory textbook on digital electronics, written especially for those who 
already possess a fair background in conventional electronics. 

An Introduction to Digital Electronics was conceived out of the need for more satisfactory 
books covering this important new field. Originally it took the form of a series of technical articles which 
appeared in Electronics Australia" from the middle of 1966 through 1967. Reader response to the early 
articles in this series was encouraging and grew more so as the later articles followed. The response was 
sufficiently favourable to justify the publishing of this book. In producing the book much of the material 
in the original articles has been revised, expanded and updated. 

Because of its orgin An Introduction to Digital Electronics has been printed to the same 
sized format as this page, but is printed on a high-quality offset paper. It is profusely illustrated with 
highly informative diagrams and photographs and carries a high-quality heavyweight cover. 

We recommend An Introduction to Digital Electronics to the engineer, technician or 
student as a fruitful source of information on the techniques in which logical and electronics concepts are 
combined. 

You can buy your copy of An Introduction to Digital Electronics by calling personally at 
any of the offices of John Fairfax & Sons Ltd., listed below. 


SYDNEY Herald-Sun Bldg., 12th fir., 253 Jones St., Broadway, 

or 26 Hunter Street, Sydney. 

MELBOURNE 392 Little Collins Street, 

ADELAIDE 104 Currie Street. 

NEWCASTLE 22 Bolton Street. 

PERTH 847 Hay Street. 

BRISBANE 78 Elizabeth Street. 



TO: ELECTRONICS Australia, Box 2728, G.P.O., Sydney. 2001. 

Please send me. copies of "An Introduction to Digital Electronics" at $2.20 each posted within the 

Commonwealth. ($2.00 plus postage to overseas buyers. Please estimate for 10 oz. posted weight.) 

Please enclose only cheque, money order, Australian postal order, etc., NOT CASH.' 


NAME 


(BLOCK LETTERS) 


ADDRESS 


STATE .. ' . POSTCODE . 

A special 10% discount is available on the single copy rate for bulk orders of not less than 25 copies to 
Radio Clubs, Youth Groups, etc. Please enclose remittance with order including estimated parcel postage 
or freight. 
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J. H. MAGRATH & CO. P T Y. LTD. 

208 IT LONSDALE STREET, MELBOURNE, VICTORIA, PHONE 32 373 1 


Hand operating Nibbling Tool 

“Adel” cuts round, square or irregular holes and 
shapes to any size over 7/16in and notches and 
trims undersized holes to fit points. Capacity — 
Steel to 18-gauge. Aluminium or Copper to 16-gauge. 
Punching Bakelite, Plastics, etc. 

$7.50 Replacement Cutting Punch $3.75. 

POST FREE. Anywhere in Australia and territories 


Punch Kits 

Comprises — Wooden Car¬ 
rying Case . . . Reamer . . . 
Tommy Bar . . . lVfein Die 
. . . plus 5 Combination 
Die-Cutters to suit 5%in, 
%in, %in, tin lVfein stand¬ 
ard valve sockets. 


SCOPE" THE FASTEST HEATING IR0NJI0NEY CAN BUY! 


SCOPE DELUXE 

Complete with pouch pack. 

Stainless barrel. Only 6 
seconds INITIAL heat-up time from 
cold. Exclusive “switch-ring** — 
no metal to metal con- qc 
tact to burn out. 

SCOPE STANDARD 

6 second INITIAL warm up 
from cold. Performs work of 
irons requiring up to 150 cn 
watts. 


VIBROSCOPE 

Protects your property by etching on 
any metal, ferrous or non-ferrous or 
annealed, dull or polished. Pro¬ 
duces deep penetration— 
lasting results. 

Matching "Scope" 3.3 V transformers 
designed tor these "Scope" products 


MINISCOPE 

Light, only Hozs. FIVE seconds 
heat-up time from cold. Ideal foi 
reaching inaccessible spots, 28 


$ 7.65 


POST FREE 
Anywhere in Aust. 


Variable Autotransformers 




TYPE 


in v 


Out V 


Current 


CAP. VA 


Price 

Sales Tax Extra 


PI Panel Mounting 

BP3 

BPS 

SB5 Bench Mounting 

SB10 

B15 

B25 


0.260 


0.5 Amps 

1.5 Amps 

2.5 Amps 
5.0 Amps 

10.0 Amps 
15.0 Amps 
25.0 Amps 


100 

300 

500 

1000 

2000 

3000 

5000 


9.75 

14.60 

17.55 

24.95 

47.15 

61.45 


$108.90 


Sales Tax where applicable 12^% FREIGHT EXTRA! 

ALL THE ABOVE ARE AVAILABLE IN 3 PHASE COMBINATION. PRICES ON APPLICATION. 


Pan brake Bench Mounting METAL FOLDER 


Invaluable for design prototype* model chops and hobbyists in every field where 


FOLDS Angles from 175 deg. to S5 dec. 
18in long. FORMS Pans (chassis) from 
V4in x 4fcin to 16V6in. Maximum depth 
of pan—1 Vfcin. MAKES Channels from 
V4in upward by 181n long, Z section, decor¬ 
ative trims, etc. 


CAPACITY* Aluminium to 13-gauge. Mild 
steel to 21-gauge, V4in bed plate adjustable 
by cams—multiple slots permit a range of 
14 pan sizes from 3/8in to approx. 16V6in 
SIZE: 20in x 4in x 4in. WEIGHT* 171b. 
Mounts with 4-5 1/16 bolts. 


sheet metal I# used. 

Within Victoria S1.2J 

Within N.S.W.. Tas. and S.A. $!.«• 

Elsewhere in Aust. $2.60 


$19.50 


PLUS 12Vi% 

SALES TAX 


POSTAGE EXTRA. 
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ARE EXTRA LONG PLAYING RECORDS POSSIBLE? 


By running tape very slowly, it is 
Already possible to get very long play- 
ng time. Are there any moves towards 
Very long playing records or are 
|>resent-day LPs about the limit? 

In answering this question, it may 
wLe to point out that there is 
nore to the matter than what is tech¬ 
nically possible. Subjective and com- 
nercial factors are at least as import¬ 
ant in determining the adoption or 
[rejection of particular systems. 

For a long time, the domestic music 
lindustry has been wedded to the con¬ 
cept of presenting, on LP discs or pre¬ 
recorded tapes, single major works, or 
la selection of numbers by popular 
Igroups or artists. By and large, con¬ 
ventional records and tapes are ade¬ 
quate for this purpose. In the popular 
field, record companies could easily 
enough increase the number of selec¬ 
tions on their LP discs, but this would 
not necessarily be commercially suc¬ 
cessful. More performances per disc 
would mean higher cost, and few 
people would want to hear more tracks 
of the one artist in sequence than are 
currently available from a current LP 
or tape. 

For this kind of listening, any sys¬ 
tem of compressing the recorded in¬ 
formation is more likely to be directed 
towards greater convenience and/or 
compactness, rather than longer play¬ 
ing time. Cassette tape systems are an 
example of this. 

Once we begin to talk about very 
long playing time, the emphasis tends 
to move away from individual 
performances towards “background” 
music which, in Australian homes at 
least, has not gone much beyond the 
radio turned low, a stack of records 
on an automatic player, or a long 
playing tape recorded privately. Back¬ 
ground music by landline or by priv¬ 
ately installed system is still largely 
confined to stores and supermarkets. 

If and when the idea of special 
background music becomes “the thing” 
in homes, with it will come the pres¬ 
sure to exploit the possible methods of 
providing it — by landline, by music 
multiplexed on to radio transmissions, 
by long playing tapes and long playing 
records. 

Right now, it looks as though long- 
playing tapes would have a head start. 
By using large reels of thin tape, by 
running them 1-7/8 or even 15/16ips 
and by using multi-tracks wiith auto¬ 
matic reverse, a very long playing 
time could be obtained right now in 


equipment intended for domestic use. 
In saying this, however, it is neces¬ 
sary to think of something rather more 
specialised than the majority of gen¬ 
eral-purpose, portable tape recorders. 
It is one thing to produce a tape 
recorder to do a good job on particular 
occasions; it is quite another to pro¬ 
duce a unit that might be left running 
for many hours a day for most days 
of the year. 

While we have suggested that tape 
has a head start in this very long 
playing field, there are a few tricks left 
up the sleeves of disc manufacturers 
—tricks that retain that enormous ad¬ 
vantage of discs in that they can be 
produced cheaply by automatic pres¬ 
ses from a stack of plastic “biscuits.” 

By recording present-day LP records 
at 16-2/3rpm and using ordinary 
groove standards, playing time can be 
about doubled, while there has been 
some reference to running them as low 
as 8-l/3rpm. The big problem of these 
lower speeds is that the wavelengths 
of the higher frequency components 
become so short, particularly in the 
inner grooves, that it is very difficult 
to trace them with a stylus of ordinary 
dilmensions. The problem shows up as 
a progressive loss of the higher 
frequencies, which can only be com¬ 
pensated to a very limited extent by 
high frequency boosting. 

However, the gradual refinement of 
record playing equipment and the pro¬ 
gressive education cf the public away 
from the “massiveness” of 78rpm svs- 
tem is clearing the way for a possible 


make a record 

OF YOUR VOICE 



("TV TIMES") 


further move toward finer stylus and 
lower playing weights and to an ulti¬ 
mate extension of playing time. 

In this connection, it was interesting 
to note a story in a recent issue of 
“Electronics Illustrated,” concerning an 
extra long-playing record called the 
“MticroDisc.” It is apparently the 
brainchild of Robert (Buddy) Wagner, 
known to some, perhaps, as a jazz 
musician. 

For keeping a reference record of 
radio station programs, airport traffic 
or court proceedings, or for “talking 
books” where high frequency response 
is not vital, a speed of 2rpm is said to 
suffice. Doubling the speed to 4rpm 
gives promise of a response to 6KHz, 
while a further design objective is a 
stereo recording operating at 8rpm, 
giving a 6~!hour playing time and with 
a frequency response from about 30 
to 12,000Hz. 

The unusual aspect of Wagner’s else 
is that the original master track is 
embossed with a conical stylus, not cut 
with a chisel-shaped stylus. This is 
claimed to give greater compatability 
between the groove shape and the nor¬ 
mal playback stylus and to minimise 
one of the major sources of high- 
frequency miss-tracking. 

The embossing action depends on 
exciting the stylus with a 30KHz drive 
signal, which created sufficient fric¬ 
tional heat to permit embossing with 
a minimum of weight on the embos¬ 
sing stylus and with little tendency to 
tear the basic material of the record. 
The 30KHz signal is too high to be 
significant to the playback system, 
which responds only to the audio 
superimposed on the 30KHz drive. 

Time alone will tell whether this 
kind of record, or something like it, 
will earn for itself a place in the 
scheme of things. 

A statement appeared recently in 
the Mackay “Dally Mercury,” to the 
effect that indoor TV aerials might re" 
ceive a near-perfect image from the 
new Mt. Blackwood translator but that 
the signal would deteriorate after about 
10 months because the indoor aerial 
would have weakened the valves in 
the set to about 80 per cent efficiency. 
Why would this be so? 

A very good question and one we 
would like to put ourselves to the per¬ 
son who supposedly said it. He might 
find it very hard to justify such a 
statement! 

There are basic reasons why, on the 
whole, indoor television aerials produce 
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Available from all Audio Dealers throughout the Commonwealth 
MANUFACTURED BY: 


J. H. REPRODUCERS PTY. LTD 


293 HUNTINGDALE ROAD, CHADSTONE, VICTORIA. 3148 


TELEPHONE 277-3066 


Exclusive Ausfrefian 


Representatives of ADC, U.SA. and KEF, U.K., and Makers of the J.H. Synchronous Turntabl 


THE J.H. SYNCHRONOUS TURNTABLE 
IS THE CLOSEST APPROACH TO 
ROTATING A RECORD ON AIR 


This Australian-made instrument has earned recognition by the 
engineering profession and the trade all over the Commonwealth as 
being better than other tables selling at any price. Years ahead of its 
time, rumble content is so incredibly low. that it is unmeasurable with 
present test records and test instruments. 

The turntable was tested in the laboratories of ELECTRONICS 
Australia (then Radio. Television and Hobbies) and reviewed in the 
August. 1963. issue. Here is an excerpt:— 

‘*In tests, which we carried out. to determine its wow. flutter and 
rumble level with a high-grade stereo pick-up. it performed extremely 
well indeed. The claim of 0.04 per cent wow and flutter would certainly 
appear to be true, while there ix virtually no rumble at all." 
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poorer pictures than even simple 
aerials mounted above the rooftops. 
Being more out in the clear, an out¬ 
door aerial has a better chance of 
being positioned -to pick up a signal 
direct from the transmitting aerial and 
more free of reflected signals which 
can cause ghosts, or repeat images. 

However, there are certainly situa¬ 
tions where the signal from an indoor 
aerial is perfectly adequate and even 
a limited number of cases where 
particular receivers appear to behave 
better with a weaker signal from such 
an aerial than with a very strong 
signal from an outside installation. 

Therefore, if individual viewers are 
obtaining good results with an indoor 
aerial and if its presence on top of 
tlhe cabinet lis not too much of a 
nuisance, our advice to them would 
be to go on using it for as long as 
they like. 

The idea that an indoor aerial some¬ 
how “strains” the circuits of the 
receiver is largely an old wives* tale, 
and an old one at that. 

The most that can be said is that, 
with a weaker input signal, three or 
four valves in the tuner and IF 
system have to operate wiith slightly 
higher gain than would otherwise be 
the case, to make up the lack. In 
doing so, they may draw a little more 
current but, -allowing normal good 
design practice, they are still well 
withtin their rated limits. 

But this is a pretty tenuous fact 
on which to hang the statement as 
quoted earlier. Both receiver and valve 
manufacturers would be most dis¬ 
turbed if they felt that such valves 
would weaken so badly after only 10 
months of service, slightly more 
arduous than usual. It would mean that 
the receiver would also give trouble 
in fringe areas where, despite the use 
of a large aerial, it received only a 
comparatively weak signal. 

Apparently the gentleman who 
warned the residents of Mackay 
against using indoor aerials failed to 
warn them r,gainst watching distant 
(and therefore weak) stations! 

What’s more, he was apparently 
unaware of the contradiction in his 
own statement. If the image from 
the indoor aerial was initially “per¬ 
fect,” then it wouldn’t be a weak 
signal and there wouldn’t be anything 
to hasten the demise of the three or 
four valves involved. 

As for the rest of the valves in the 
set—they would be completely un¬ 
affected by the quality of the input 
signal. The deflection circuits don’t 
handle picture or sound signals at all, 
and the video and audio circuits will 
reproduce noise, snow and ghosts with 
as tittle unconcern as a perfect 
program. 

No, the story doesn’t hold water. 

★ ★ ★ 

I saw a reference recently to a new 
development called a zero-voltage 
switch. What sort of a thing would 
this be? 

As a first step to answering your 
question, we looked up some literature 
from the Australian General Electric 
Pty. Ltd. and came up with the fol¬ 
lowing definition: 


“The zero-voltage switch is a mono¬ 
lithic integrated circuit that combines 
the functions of a voltage level detec¬ 
tor and trigger on a single chip. It is 
so designed to sense a voltage differen¬ 
tial and provide a trigger pulse cap¬ 
able of firing a thyristor at the line 
voltage zero crossing.” 

Let’s fill in the background to this: 

As you have probably guessed, a 
zero voltage switch -belongs to the 
relatively new and raptidly expanding 
family of solid-state switching devices, 
used mainly for power control. Broadly, 
such devices are regarded as 
switches in the “on” position when 
they are in a conducting state and 
“off’ when in a non-conducting state. 

Since these devices depend on elec¬ 
tronic rather than mechanical principles, 
they can switch on and off at a rapid 
rate and, like an ordinary rectifier, can 
easily change from the conducting to 
non-conducting state Within the time 
interval represented by a single half¬ 
wave of the mains supply frequency. 
In fact, most electronic devices can 
“switch” within a time interval very 
much smaller than this. 

To date it has been common prac¬ 
tice to employ so-called “phase con¬ 
trol” techniques when such devices are 
used to control AC power. With these 
techniques the thyristor or similar 
power switch device is triggered and 
‘Switched on” at a phase angle which 
is varied over the mains half-wave, in 
response to a control signal derived 
from either a manual control or auto¬ 
matic circuitry. This has the effect that 
the load Circuit receives a controlled 
proportion of each half-wave, and hence 
a controlled portion of the full avail¬ 
able power. The light dimmers and 
motor speed control units described 
to date in this journal employed this 
method of control. 

The fact that with such techniques 
the power devices switch during the 
voltage envelope of individual half¬ 
cycles can lead to two problems: (1) 
The switching transient may produce 
radio frequency (interference; (2) Wide¬ 
spread use of such devices could ulti¬ 
mately cause serious waveform distor¬ 
tion in the mains supply, because the 
consumer load would not be distributed 
over the whole AC voltage cycle. 

Because of these potential difficulties, 
efforts have been directed towards the 
development of solid-state control cir¬ 
cuitry which will switch on and off only 
at the instants when the AC voltage 
cycle is passing through zero. This 
immediately obviates problems with 
radio frequency interference. 

Control of the power flowing Into 
the load is effected by having the 
thyrmistor or other power device 
switch on for all half-cycles, no 
half-cycles or some proportion in be¬ 
tween. Since the half-cycles utilised by 
individual consumers would have a 
more or less random distribution, load¬ 
ing on the mains would be smoothed 
out, in the average, and waveform prob¬ 
lems obviated. 

It is the “zero-voltage switch” device 
which is used to trigger the power 
switching device into conduction for 
the required proportion of (whole) half- 
cycles, in response to the control sttgnal. 


UNIVERSITY 

GRAHAM 

INSTRUMENTS 

Suggested Xmas Gifts for the Radio 
Man, Hobbyist an'd home handyman. 
Tests Radios, Cars, Boats, T.V. and home 
appliances. 

5000 HAVE BEEN SOLD 
UNIVERSITY FAMOUS MVA4 
DIODE PROTECTED! 
20,000 ohrm/Volt 



Model MVA4 $16.31 Incl. Tax 
Packing and Post, $1.00 


AMAZING POCKET SIZE 
ULL RANGE MULTIMETER 
MVA5 



Model MVA5 $10.00 Incl. Tax 
Packing and Post, $1.00 
Obtainable from:— 

UNIVERSITY GRAHAM 
INSTRUMENTS Pty. Ltd. 

IC6 BELMORE RD., RIVERWOOD, 
N.S.W., 2210. Telephones: 53-0644 

(5 lines). Telegrams and Cables: 
Raquip, Sydney 
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Little phrases cause big arguments! 


The trouble with articles written for beginners is that they 
all too often examined by experts. Take, for example, 
the recent one on the electronic "Decision Maker". 

Conducted by the Editor 


Concerning this article, we would 
not have been surprised if someone 
had accused us of titivating a triviality, 
or being garrulous about a gimmick. 
But we didn’t expect to be Shot down 
in flames over the theory behind it! 

At least one reader has had a go at 
so doing: 

Dear Sir, 

Your article on “An Electronic Dice” 
in the November issue has reminded 
and prompted me to raise with you 
some of the statements in an earlier 
article: “Decisions . . . Decisions” 

(Electronics Australia” June, 1967). 1 
refer to the statements on the con¬ 
nection between the randomness of re¬ 
sults and the symmetry of the multivi¬ 
brator: e.g., “To perform a rough check 
of the randomness, the mark-space ratio 
of the circuit should be checked” or 
“provided the two states of the oscilla¬ 
tor are carefully balanced, fairly ran¬ 
dom binary numbers can be gener¬ 
ated . . . ” 

These statements seem to show a 
lack of understanding of the meaning 
of “random,” at least as the word is 
used in mathematical statistics. A ran¬ 
dom process is one about which only 
probability statements can be made. 
The “randomness” is not affected by the 
values of the probabilities involved. 

In the present case, the randomness 
of the result of stopping the oscillator 
by pushing a button depends on the 
fact that the operator has no knowledge 
of the state of the oscillator as he 
pushes the button or before he pushes 
the button. Since he has no knowledge, 
he cannot affect the result but he can 
make such statements #s “1 and 0 are 
equally likely to occur” or “1 is 10 


times as likely to occur as 0.” The 
second statement is true but, so long as 
the operator has no knowledge of the 
state of the circuit as he pushes the 
button, the result will be random. 

The above remarks apply to single 
trials. For a series of events, the pic¬ 
ture is more complicated. Here we may 
distinguish different types of random 
series, depending on the degree to 
which each event depends on the pre¬ 
vious results. A “purely random” series 
is one in which the probabilities of 
outcome of each event are indepen¬ 
dent. In a “Markhov series,” the proba¬ 
bilities also depend on the outcome of 
the last event but not on the ones be¬ 
fore and so on. Even though adjacent 
results are related in the latter case, 
the process is still random in the sense 
that only probability statements can be 
made. 

In the case of the “Decision Maker,” 
since the frequency of alternation is 
constant, the outcome of a button-push 
is determined exactly bv the time 
since the last push and the result of 
that push. Hence, no series of decisions 
from this gadget can be truly random. 
If a machine pushed the button regu¬ 
larly, the series of results would be 
determined exactly by the relative fre¬ 
quencies of the oscillator and “pusher.” 

However, if the time interval between 
the pushes is uncertain, and variable, 
the relation between the results is un¬ 
certain and we get a series which we 
might call “pseudo-random” because 
the random character arises not from 
the underlying physical process but 
from ignorance of some of the variables 
involved. The stage at which this un¬ 
certainty in time is reached comes 
quickly because the oscillator frequency 


is several hundred Hertz and humans 
cannot judge time intervals to several 
milliseconds. 

Hence a series of button pushes sev¬ 
eral seconds apart will give an effec¬ 
tively random binary number whether 
the mark-space ratio is 1:1 or not. If 
the ratio favours the outcome 1, the 
numbers will still be random but the 
distribution will be peaked towards 
numbers containing a large proportion 
of “1” digits. 

The above remarks are not intended 
as a criticism of the general content of 
the article but of the confusing use of 
words. Perhaps this might interest some 
of your “Forum” readers. 

J.S. (Greenwich, N.S.W.) 

Perhaps I should add my conviction 
to that of the writer that his letter 
will interest “Forum” readers and that 
is why we have chosen to reprint it 
in full. 

Not the least interesting aspect to 
an editor is the attention paid to an 
article which started out as being 
relatively so unpretentious. 

We are frequently asked by readers 
to desaribe simple electronic gadgets 
and, when the idea of a “Decision 
Maker” was brought forward during a 
staff “parley,” it came very near to 
being killed on the spot, as being too 
trivial. Who could possibly want a 
device that merely indicated “yes” or 
“no” at the push of a button? 

During the ensuing discussion, 
somebody recalled another and seem¬ 
ingly ludicrous device featured some 
years ago in tihe esteemed American 
publication “Electronics.” Cailled a 
“Fuse Blower,” it was simply a well- 
finished metal box with a shorting-type 
press button, a length of power cord, 
and a mains plug. 

According to the article it seemed 
to (attract technical personnel in the 
same way as a “Wet Paint” notice 
attracts small (and not so small) boys. 
They simply weren’t satisfied until they 
had plugged in the device, pressed the 
button—and successfully blown the 
mains fuses! 

How crazy can you get? 

At least we felt that the “Decision 
Maker” would be a cut above the 
“Fuse Blower.” On an executive’s 
table, the “Decision Maker” would cer¬ 
tainly be good for a laugih, and per¬ 
haps to ease the tension surrounding 
major decisions. 

But, to give the article more than 
more gimmick or humour value, we 
added a few observations on probabil¬ 
ity, randomness, chance, etc., as being 
of possible interest to readers Who had 
not had occasion to think much about 
these matters. And this is where the 
trouble has arisen. The article claimed 
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the attention of a (reader who is 
apparently involved in the subject and 
who now accuses us of not being suffic¬ 
iently rigorous in our choice of certain 
phrases. 

It recalls a situation, some years 
ago, when (another reader launched a 
strong attack on a single phrase in 
“Answer Mian,’’ relating to current and 
voltage in aerial systems. That led to 
quite spirited argument, complete with 
mathematics, extending over iseveral 
months. 

In the case of the “Answer Mian*’ 
argument, we were able to satisfy imost 
of those concerned that our original 
statement was, indeed, quite correct. 
In this case, J.S. would appear to have 
the drop on us. 

In saying this, however, it is neces¬ 
sary to qualify the extent of “the 
drop.’’ Just to read the letter, without 
referring to the original article might 
lead to the observation that “J.S. has 
really set these fellows straight.” 

But it isn’t quite that way. The 
whole front of the “Decision Maker” 
article deals with randomness, proba¬ 
bility, chance, luck, etc., and refers 
to an earlier paper “What Do We 
Mean By Luck?” by Jamieson Rowe, 
in the April, 1961, issue. In relating 
all this material to the actual “Decision 
Maker,” the article states, on page 67: 

“If the times taken by the 
capacitor to charge to the striking 
voltages on the two half-cycles are 
different, the two half-cycles will 
have unequal time lengths. When 
the button is pressed, it is more 
likely to happen during the longer 
half-cycle, thus increasing the 
probability of the associated 
result. The difference is not likely 
to be worth worrying about if the 
device is intended as a fun- 
gimmick but, for deliberate obser¬ 
vations to do with randomness 
and probability, more attention to 
the matter may be warranted.” 

In the face of this specific statement 
and of the discussion which led up to 
it, there is hardly room for the accusa¬ 
tion that Che 'article shows a funda¬ 
mental lack of understanding of the 
vital words “probability” and “ran¬ 
domness.” 

Our correspondent’s further obser¬ 
vations about the reliance of the device 
on the vagaries of the human operator 
are true but they simply re-state the 
whole basis of the device. 

It is true—and rather obvious—that 
the device could have no claim to ran¬ 
domness if actuated Iby any kind of a 
mechanical “button pusher” operating 
to its own time cycle. The idea of 
such an actuator is so foreign to the 
concept that it did not rate a mention. 

Agiain, the observations about varie¬ 
ties of random series are factual and 
interesting but represent additional, 
not corrective, material. 

In fact, direct criticism of the article 
boils down to the two phrases, which 
are specifically quoted, and which 
occur noar the end of the article. But 
let’s face it, they are loose, from the 
viewpoint of someone involved in 
mathematical statistics. 

However, they are based on the 
assumption that: (1) If the gadget was 
to be used as a fun gimmick, it would 
be better if it were not predisposed 
to either a “yes” or a “no” answer; 


THE TRADE PRACTICES ACT 


Extract from an address by the Chairman, Mr. 
Graham A. Warner, to shareholders of Electronic 
Industries Ltd., at the company's annual general 
meeting. 


I wish to touch on several matters of current concern, with 
particular reference to the Trade Practices Act. 

Electronic Industries Limited, through its subsidiaries, handles pro¬ 
ducts ranging from fish hooks and horse shoes to the most highly 
sophisticated electronic equipment. Some of these products we manu¬ 
facture. Some we wholesale. We are in the retail business and the 
finance business. We have a division which services these products after 
we sell them. We are importers and exporters, and we insure many 
of the goods which we handle. We operate in every State of the 
Commonwealth and, in some bases, outsidfe of Australia. 

Under the Trade Practices Act we, as Electronic Industries, are 
deemed to be a party to any agreement made by a subsidiary and we 
are required to register agreements which are made with companies 
with whom we, through our subsidiaries, are competitive in business. 

It would be difficult to find a company in Australia with whom 
we are not competitive, or potentially competitive, in relation to some 
particular goods. Some of our best customers in one field compete 
with us in other fields. This means that nearly every agreement entered 
into by Electronic Industries is registerable, even though it may not 
be registerable if it were entered into by an independent company. 

Bearing in mind that an agreement may (be an implied under¬ 
standing, be made verbally, exist in the form of correspondence, order 
forms, invoice conditions or be expressed formally and, bearing in 
mind that such agreements may be made by any employee of the 
company authorised to make that type of agreement, then you will 
begin to realise how many agreements are, in fact, registerable. 

We, at Electronic Industries, found some hundreds of registerable 
agreements before some company officers began to believe our Legal 
Department’s opinion that we had a real and continuing problem on 
our hands which could run to the registration of some thousands of 
implied agreements and which could absorb thousands of administrative 
man hours. 

For instance, an agreement on prices between our wholesaling 
subsidiary land some 750 retailers, which as a “vertical (agreement” may 
not normally be registerable, is technically liable for registration by our 
retailing subsidiary. In other words we are technically liable to register 
agreements with each of the 750 retailers and each of the 750 retailers 
is technically liable to register 750 implied agreements with each of ths 
other retailers. If the Act is strictly enforced in all its technicalities 
this one agreement could result in 562,500 registrations. 

Let us hope that there will be at least some degree of sanity 
and that this will not be required. I ask you to think, however, of 
all the time required to collate agreements from many sources within 
our company and of the time it will take to read and, what is more 
important, understand these agreements in the context of the circum¬ 
stances and purpose of the agreement, which may not be apparent 
from the document itself. 

The cost of the new bureaucracy that must necessarily be estab¬ 
lished both within industry and within government to administer this 
legislation must, of course, be passed on to the public and it makes 
one wondier whether the means of achieving the purpose of the legis¬ 
lation, whatever that might be, could not be achieved by some more 
economic method. 

I am not one who thinks that we cannot afford luxuries of this 
nature at a time when every effort should be concentrated in maintaining 
the impetus of our country’s progress and in attracting more immigrants. 

In la political sense the voice of one company may mean very 
little, but the voice of a big number of shareholders might have a 
significant effect in miodifying this legislation or in preventing it from 
dragging Australian industry down to a degree at which it cannot hope 
to compete with the rest of the world. Few other countries allow 
themselves the luxury of similar legislation. 

tuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiitiiiiitiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiHiiimtiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiii 


(2) If used to generate “random” bin¬ 
ary numbers for any purpose, it would 
normally be preferable that these num¬ 
bers do not contain a preponderance 
of 0 or 1 digits. 

On this assumption, and despite 
what we had already said, we lumped 
probability in with randomness, with¬ 


out sufficient thought to ths niceties 
of the union. To a team which is prim¬ 
arily electronics-orientated, the lapse 
is probably understandable, but to a 
statistician, it is unforgivable! 

Which just goes to show how careful 
magazine writers ((and editors) have to 
be. a 
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ELECTRONICS Pty. Ltd. 


All steel case 
Ruggedised/ 
Defence spec 
Leather case 
Ext. Aerial con. 
Ext. power con. 
Fully P.M.G. 
app. as base or 
hand-held 
Noise limiter/ 
squelch 
Ear plug and 
Mic. input. 

Options 
Nick. Cad. 
Batts. 

Base aerial 
A.C. adapter 

$132.00 ea. 

WeVe got lots 
cheaper. 

None better. 


TOKAI. TC 502 


We have lots of other 
units, new and used 
from as little as $35 
each. Repairs, tuning 
and alignment are our 
specialty. 


TOKAI. TC.I1 


11 transistors. 

All metal 
Cow hide cate. 
Ear piece 
9v Ext. Socket 
100 MW 
Squelch 
Superb Clarity 
$49.75 each 


Also Tokai TC9 and 911 
without Squelch $44.75 each 


CONTACT. MKI. 

• 14 transistors 

• Longer aerial 

• Microphone socket 

• Ext. 12v socket 

• Greater range 

• New Circuitry 

• Battery Meter 

• Approved for use by Bushfire 
Fighting authorities. 

STILL ONLY $114 ea. 


NOW IN AUSTRALIA'S FINEST AUDIO SHOWROOM AT 
127 YORK STREET (JUST NEAR TOWN HALL) 

JANUARY SPECIAL OFFER ON AKAI! 


INTEREST FREE TERMS 


ALSO SEE AND HEAR 


Trio 

Mastertone 

R.C.A. 

Elac 

Pioneer 

Sansui 

Grundig 

Garrard 

Fisher 

Dokorder 

Brennell 

B.S.R. 

Bogen 

Sharp 

Sony 

National 

Star 

Peak 

Standard 

Kriesler 

Tokai 

Tempo 

Oki 

Sanyo 

Nec 

Ferrograph 

Dual 

Hitachi 


LIMITED NUMBER ONLY 

STAR SA30 AMP 


12 waffs par channel 

$121—OUR PRICE $85 
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A READER BUILT IT! 

. 


Circuits and devices which we have not actually 
tested in our laboratory but published for the 
general interest of beginners and experimenters. 


SIMPLIFIED VERSION OF SQUARE-WAVE GENERATOR 


Mr C. L. Mills, of 28 Charteris 
Drive, East Ivanhoe, Vic. 3079, writes 
to tell us of a simplified version of the 
microcircuit square-wave generator re¬ 
cently described. C.M. savs: 

“After reading your article on the 
I.C. square-wave generator in the Feb¬ 
ruary, 1967 issue. I decided to con¬ 
struct something along similar lines, 
using your circuit as a basis. Despite 
what you bad to say about the use of 
the FuL914 to prevent malfunction on 
the higher ranges, I decided that such 
precautions may not be necessary in 
every case and I built up an experi¬ 
mental single-frequency version opera¬ 
ting at lOOKHz. No problems were 
experienced with operation of the cir¬ 
cuit without the extra I.C. 

“After further experimenting and 
after consulting the Fairchild data 
sheets, which gave the output of the 
FuL914 as 16 units and the input of 
the FuL900 as 6 units, I decided that 
the FuL914 would not be overloaded 
by the FuL900 and I also eliminated 
the 2N3565/BC108 from the circuit. 
Tests showed that the circuit operated 
satisfactorily in this mode, so l built 
up the complete unit as illustrated. In 
addition, I left the No. 2 lead of the 
FuL914 floating in order to use it as a 
sync, input, should this be necessary. 


FuL914 


FuL900 



(° 


A 




PIECE OF HACKSAW BLADE WITH TEETH GROUND OFF AND 
GROUND TO ANGLES SHOWN TO MAKE COPPER LIFTING TOOL 



/ 


AC and DC outputs were also made 
separate. 

“The performance seems to be un¬ 
changed by the modifications, since my 
generator has a frequency range of 
4Hz to 2MHz, with similar overshoot 
to your version, judging by the CRO 
photographs published. You may be 
interested in my experience with the 
modified circuit. 

“In addition, I would draw attention 
to the method of construction adopted, 
which is much less messy and time- 
consuming than etching your own 
boards. Basically, it involves the re¬ 
moval of thin strips of copper from the 
board with a suitable scribing tool, to 
provide the necessary pattern. The 


method, incidentally, leaves intact a 
maximum amount of copper and, with 
it, the ability to make the circuit 
changes which are often necessary in 
“1 off* designs. 

“The approach is first to collect all 
the components required for the pro¬ 
ject, since physical placement is most 
important. Then draw the circuit on 
the copper side of the board in pencil, 
which can be rubbed out, if necessary, 
with an ordinary eraser. Leave room 
for the actual size of the components 
involved and, for preference, arrange 
them in a neat and orderly fashion. 
After a certain amount of planning 

(Continued on page 136) 


TOOL USED TO LIFT COPPER STRIP 
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162 P/M 110 Tape Amplifier. 

163 Transistor Tape Preamp. 


Tuner. 

121A P/M 114 Tuner. 


47 Trans Alarm. 

48 Flasher Unit. 


84 Muilard 10-10. 

85 Wireless World 20-20. 


ELECTRONIC DEVELOPMENTS PTY. LTD 


232 FLINDERS LANE 
MELBOURNE .... VICTC 


Phones 63-3596 
63-5973 


Phones 63-3596 
63-5973 


AMPLIFIERS — PREAMPLIFIERS — TUNERS — CONTROL UNITS 
GUITAR UNITS — INSTRUMENTS — INVERTERS — CONVERTERS 
RECEIVERS — TRANSMITTERS — REGULATED POWER SUPPLY 
TRANSISTOR & VALVE TYPES. 


1966 3in C.R.O. (MAY) 


■TRANSISTOR AUDIO OSCILLATOR 
11965 (Sept.) _ , 


(inc. sq wave). 


REGULATED POWER SUPPLY 
1966 (June) 


SENIOR TACHO and DWELL 
TESTER. 1964 (October) 


1966 V.T.V.M. (Feb.) 


TRANSISTOR M./VOLT METER 
1965 (January 


POPULAR KITS - TOP QUALITY - LOWEST PRICES 


| INSTRUMENTS. 

1 Sin Wide Ranee C.R.O. 

2 • Jin F/C C.R.O. 

3 Jin C.R.O. (1966). 

4 C.R.O. Electronic Sw. 

5 C.R.O. Wide Band Preamp. 

6 Standard Audio C.R.O. 

7 Project Multimeter 20K/V. 

8 Meterless Voltmeter. 

, 9 MUlivoltmcter (A.C.). 

110 Trans Millivoltmeter (A.C.). 

1 11 Noise-Distortion-^Millivolt- 
meter. 

112 VTVM. 

113 1966— VTVM. 

114 Electronic Metronome. 

115 • 1962 Audio GEN. 

116 6-Band OSC. RF and AF. 

117 Trans Service OSC. 

118 STD. Audio OSC. • 

119 Trans Audio OSC. 

|20 D/R A/F Meter. 

121 Simple Signal Injector. 

J 22 Trans Signal Tracer. 

123 Trans Wave Meter. 

124 G.D.O. Adaptor. 

125 Wide Range G.D.O. 

126 1966 Basic Test OSC. 

127 Square Wave GEN. 

128 XTAL Locked STD. 

129 Electronic Tuning STD. 

1)0 Pattern GEN. 

|31 Trans Pattern GEN. 

132 5.5 and 36 MHZ Sweep GEN. 
|33 Sweep and Marked GEN. 

■ 34 Silicon Diode Sweep GEN. 

135 Silicon Diode Noise GEN. 

136 • R.C. Bridge. 

137 1966 R.C. Bridge. 

138 Geiger Counter. 

139 Direct Reading Impedance 
Meter. 

140 Simple Proximity Relay Alarm. 
|41 Electronic Anemometer. 

142 • Light Beam Relay Alarm. 

143 Electronic Stethoscope. 

144 * Valve and Transistor 
Tetter. 

145 Resonance Meter. 

146 Moisture Alarm. 


49 Photo Timer. 

50 Pipe and Wiring Locater. 

51 S.W.R. Indicator. 

52 Electronic Pistol Range. 

BATTERY CHARGERS. 

53 Universal Battery Charger. 

54 Battery Charger—1 AMP. 

REGULATED POWER SUPPLIES. 

55 Tran* REG. 9v P/Sup. 

56 Trans Fully Protected. 

57 1966 H.T. REG. P/Sup. 

VOLTAGE/CURRENT CONTROL 
UNITS. 

58 Model Train Control Unit. 

59 Vari-Watt Power Controller. 

60 Vari-Tach Motor Speed Control. 
$1 2KW—Automatic Light Dimmer. 

62 4KW—Automatic Light Dimmer. 

TACHOMETER. 

63 6 or 12 Volt Kit. 

64 • 6 or 12 Volt Muilard. 

65 6 or 12 Volt Tach and Dwell 
Angle. 

66 Tach and Dwell Angle Unit for 
Service Stations. 

TRANSISTOR IGNITION. 

57 6 or 12 Volt (RO-FO). 

68 6 or 12 Volt Ign. (TX type). 

69 Automotive V/Meter. 

DC-DC CONVERTER. 

70 DC-DC 60 W. 

71 DC-DC 40 W. 12V IN. 

72 DC-DC 70 W. 12V IN. 

73 DC-DC 100 W. 12V IN. 

74 DC-DC 140 W. 24V IN. 

75 DC-DC 225 W. 24V IN. 

HIGH FIDELITY AMPLIFIERS. 
MONO UNITS. 

76 HI-FI 3. 

77 Muilard 3-3. 

78 Muilard 5-10. 

79 Muilard 5-20. 

80 Transistor 20w. 

STEREO UNITS. 

81 Muilard 3-3. 

82 Muilard 5-5 (Tran*.). 

83 Muilard 10*10 (Tran*.). 


86 Paymaster Unit 3. 

87 Playamster Unit 9. 

88 Paymaster Twin 10. 

89 Playmaster 101. 

90 Playmaster 105 (Tran*.). 

91 Playmaster 113 (Trana.). 

91A Playmaster 115 (Trana.). 

91B Playmaster 118. 

QIC Playmaster 119 Tape Unit. 

P.A. and GUITAR. 

AMPLIFIERS. 

92 10 Watt Stand, or Guitar. 

93 25 Watt Standard. 

94 35 Watt Standard. 

95 100 Watt P.A. 

96 25 Watt Guitar. 

97 35 Watt Guitar. 

98 50 Watt Guitar. 

99 20 Watt Golden Seriea. 

100 Playmaster 102 Guitar. 

101 Playmaster 103 Guitar. 

101A Playmaster 116 Guitar. 40w, 
101B Playmaster 117 Guitar, 60w. 

CONTROL UNITS AND 
PREAMPS. 

102 Playmaster No. 9. 

103 Playmaster No. 10. 

104 Playmaster No. 104. 

105 Playmaster No. 111. 

106 Playmaster No. 112. 

107 Philips M’Watt Unit. 

108 Muilard 2V. Unit. 

109 Muilard 3V. Unit. 

110 Muilard Preamp and W/B 

Tuner. 

111 Transistor Mono Preamp. 

112 Transistor Stereo Preamp. 

113 Sil/Trans. Mono Preamp. 

114 F.E.T./Trans. Mono Preamp. 

115 F.E.T./Trans. Stereo and Pre- 

116 imi MIC. PREAMP. 

117 4-CHAN. Audio Mixer. 

U7A P/M 115 preamp. 

TUNERS. 

118 P’master Unit Style. 

119 P’master 114. 

120 Muilard Wide Band Tuner and 
Preamp. 

121 Philips M’watt Hi-Quallty 


RECEIVERS. 

122 Fremodyne 4—1967. 

123 Communication* RX. 

>24 1967 All Wave 3-4-5-6-7. 
125 All Wave TraniUtor 2. 

1 2 <> All Wave Transistor 3. 

127 3-Band D/Change S/Het. 

128 1967 Interceptor 5. 

129 ALL T’sistor Car Radio. 

130 Transports 7 (RF). 

131 Little General 1961. 

132 3 Band 8 Transistor. 

133 3-Band 3- (AO. 

134 Interstate 5 (AO. 

135 All Wave T’sistor 3, 
TRANSMITTERS. 

136 144 MHZ Linear Final 
(50w). 

137 144 MHZ TX (20w), 

138 144 MHZ TX (75w). 

139 144 MHZ TX (18w). 

140 144 MHZ S.S.B. TX. 

141 3-Band AM. TX. 

142 Basic 3-Band TX. 

143 5-Band DBS TX. 

144 S.S.B. T. 

144A 250w SSB Linger Amp. 

V.F.O. UNITS. 

145 Remote V.F.O. 

146 769 HF and VHP. 

147 All Transistor. 

MODULATORS. 

148 Modulator SOw. 

149 MOD-PA and P/Supply 
Unit. 

CONVERTERS—RECEIVER. 

150 Short Wave Unit. 

151 2-Band S/Wave Unit. 

152 3-Band S/Wave Unit. 

153 Baaic S/Wave Unit. 

MISCELLANEOUS. 

154 P/M 119 Tape Adaptor. 

155 Tape-actuated Relay. 

156 Guitar Fuzz Box. 

157 Sound Projector Preamp. 

158 Stereo P.A. Amp. 

159 Vox Tape Recorder. 

160 Direct Reading A.F. Meter. 
.61 Square Wav e Generator. 
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ELECTRONIC DEVELOPMENTS PTY. LTD 

Phones 63-3596 232 FLINDERS LANE Phones 63-3596 

63-5973 MELBOURNE .... VICTORIA 63-5973 


STAFF VACANCIES 

WE HAVE SEVERAL VACANCIES IN OUR SALES & DESPATCH SECTIONS 
FOR JUNIORS & SENIORS. APPLY IN FIRST INSTANCE BY LETTER! 


AFTER STOCKTAKING BARGAIN 

{ 6l 1 WATT MORGANITE/IRC CARBON RESISTORS— 

IN ASSORTED VALUE PACKS OF 50 USUAL LIST PRICE IS 12c to 14c EACH 

Add 20c hr mail orders Your Price $1.25 for so pack 


LARGE STOCKS OF — SPEAKERS, TRANSFORMERS, RECORD PLAYERS, TAPE 
DECKS, VALVES, DIODES, TRANSISTORS, MICROPHONES, INSTRUMENT 
CASES, and all other items—write for your price list ... IT WILL SAVE YOU 
DOLLARS. 


-. Geiger Counters — Metal Locators — Decade 

Boxes — Mixers — Battery Chargers — Oscillators — Bridges — Parts 
Supplied for Projects in Electronics (Aust.), Wireless World, Practical 
Wireless, Electronics World, Electronics Illustrated, Practical Elec¬ 
tronics, etc. 


60 WATT-SOLID STATE GUITAR AMPLIFIER (All Transistor) 


Kir SPECIFICATIONS: 60 watts—RMS. Input (5) sensitivities. 3mv ± lOmv-j- lOmv -f 250mv 

Freq. Res. = 20HZ — 25KHZ — ± ldb. + 350mv. 

Total Harm. Dist — Less than 0.8% at rated output. Write for further details 

ALSO AVAILABLE AS A STER EO OR TWIN COMBINATION 
GIVING 120 WATTS R.M.S. OUTPUT 

3-BAND DOUBLE CHANGE ^ 5-BAND DSB TX, 

NOV., 1965. 


RECEIVER, 
MAY. 1966. 


PLAYMASTER 111 
WIDEBAND TUNER, 

(October, 1965) 


4-CHANNEL AUDIO-MIXER, 
FEB., 1966-1967. 


PLAYMASTER UNIT 4 
STEREO AMPLIFIER 

R.T.V. and H. March 1962 
FULL KIT: 


PLAYMASTER 110 
TAPE AMPLIFIER 

ELECTRONICS (Aust.), 
March-April, 1965 


PLAYMASTER 106 
STEREO AMPLIFIER with 
IN-BUILT TUNER, 


PLAYMASTER 112 

December, 1965 


PLAYMASTER 113 

March, 1966 
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EMPIRE CARTRIDGES 


PRECISION 

MATCHED TO EVERY PLAYBACK SYSTEM 

DELUXE EMPIRE CARTRIDGES designed to meet the Optimum-Perfomance requirements 
of high quality turntables and record changers. 

They are indisputably the best in the world and the prices in Australia are almost the same 
as in the U.S.A. 


THE EMPIRE 999VE PROFESSIONAL CARTRIDGE 
FOR HIGH-PERFORMANCE PLAYBACK SYSTEMS ONLY 

TECHNICAL SPECIFICATIONS 

Frequency response: 6 to 35,000 Hz. 

Output voltage: 5 millivolts per channel. 

Channel separation: more than 30 dB. 

Load Impedance: 47,000 ohms. 

Weight: 7 grams. 

Compliance: 30 x 10 - ® cm/dyne. 



Tracking force: .5 to 1.5 grams 
Stylus: .2 x .7 mil elliptical diamond. 
Terminals: 4. 

Mounting: Standard 7/16 or 
Tracking angle: 15 deg. 

Price in the U.S.A. $74.95. 

Price in Australia $75.00. 


centres. 


888TC 



888E 



888 



808E 


808 



Empire 888TE cartridge for high-quality turntables and record changers. With a 
vertical and horizontal compliance of 25 x 10-® cm/dyne, this outstanding cartridge 
delivers a frequency response of 6 to 32,000 Hz in top-quality changers and tone 
arms tracking at 2 grams or less. The .2 x .7 mil bi-radial elliptical diamond stylus 
tracks at 15° with more than 30 dB of channel separation. Output voltage, 8 millivolts 
per channel. Weight, 7 grams. Mounts on standard 7/16 and Viin centres, with 
four terminals. 

Price in the U.S.A. $49.95. Price in Australia $50.00. 

888E cartridge for most of today's better record changers and automatic systems. 
Designed to track at 3 grams or less, this cartridge provides users of automatic changers 
with the superior performance of a .4 x .9 mil elliptical diamond tracking at an 
angle of 15°. The 888E will faithfully reproduce frequencies from 10 to 30,000 Hz, 
while maintaining more than 30 dB of channel separation. Weight, 7 grams. Output 
voltage, 8 millivolts per channel. Compliance, 12 x 10-® cm/dyne. Four terminal output 
with standard 7/16 and Vim mounting centres. 

Price in the U.S.A. $39.95. Price in Australia $40.00. 


888 cartridge for general record changers. 

Changers requiring a tracking force of up to 4 grams will deliver superior performance 
when equipped with this fine cartridge. A .7 mit diamond stylus tracking at 15° delivers 
a frequency response from 12 to 25,000 Hz, with 30 dB channel separation. Vertical 
and horizontal compliance, 10 x 10-« cm/dyne. Weight, 7 grams. 4 output terminals 
and standard 7/16 and Viin mounting. 

Price in the U.S.A. $24.95. Price in Australia $25.00. 


808E—Perfectly adapted to automatic playback systems able to track at less than 
3 grams, this superior cartridge combines a compliance of 12 x 10-® cm/dyne with a 
frequency response of 10 to 25,000 Hz and utilises a .4 x .9 mil elliptical diamond set 
at the preferred 15° angle. Stereo separation exceeds 30 dB. Weight, 7 grams. Mount¬ 
ing, 7/16 and Viin centres. Output terminals, 4. 

Price in the U.S.A. $29.95. Price in Australia $30.00. 


808—Capable of delivering 10 to 20,000 Hz with 30 dB of stereo separation, the 
808 is an outstanding cartridge value for those with automatic changers requiring 
tracking forces up to 4 grams. Compliance is 8 x 10-° cm/dyne, and the 7-gram 
cartridge employs a .7 mil conical diamond stylus tracking at 15°. 4 output terminals 
and standard 7/16 and Vim mounting. 


ARMSTRONG AUDIO LIMITED 

HIGH-FIDELITY SOUND MADE IN ENGLAND 
SOLE AGENTS FOR AUSTRALIA—TRUE FIDELITY, MELBOURNE 
We ttre proud to introduce the new series 400 Stereo Tuner/Amplifiers. The all 
transistor range is the result of research and development. Their high-fidelity products 

¥ rovide incomparable value at their prices, using the most modern production technique, 
hey produce the most perfect sound reproduction. 


Sole Agents in Australia 


RECORDED MUSIC SALON 
23 Collins Street, 
MELBOURNE 


t • I # 


TRUE FIDELITY 
C. PINCZEWSKI 
Tel. 63-6257 
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KNOW YOUR GRAMOPHONE* 

A plain man's guide to records and reproducers 

By JOHN BORWICK, B.Sc. 

PART THIRTEEN — LOUDSPEAKERS 


It requires only a moment’s thought 
to realise that the quality of the sound 
we hear from a gramophone is modi¬ 
fied by the room in which we listen. 
There will be subtle differences, too, 
if we shift our own listening position 
or move the loudspeaker(s) from one 
part of the room to another. 

Mind you, the ear is very accom¬ 
modating and it is perfectly possible to 
derive ' listening pleasure—and even 
assess the merits of a given gramo¬ 
phone or loudspeaker, etc.—in a poor 
acoustic environment. The ear is 
somehow able to set aside the (fixed) 
idiosyncrasies of the room and get 
quite close to an appreciation of the 
actual sound on the disc. 

If you don’t believe this (and I rea¬ 
lise that it must sound like herery to 
some dedicated high fidelity disciples) 
why not try this experiment? Put on 
one of your favourite records at a 
reasonable natural volume—orchestral 
will do but a vocal or instrumental 
item is even better—and go and listen 
outside the room. Leave the door open, 
of course, but listen from some dis¬ 
tance away, say halfway up the stairs. 
If you haven’t tried this experiment 
before, I think you will be surprised 
by the naturalness of the sound—in 
other words by its apparent fidelity. 

We should be grateful for the ear’s 
ability to select the right clues to the 
sound it wants to hear, from however 
jumbled a sound we present to it. 
Oddly enough, the most musical ears 
appear to need the fewest clues. I 
know many musicians who will listen 
with obvious pleasure to technically 
poor recordings, on a second rate 
gramophone and in rotten acoustics— 
provided the musical performance 
itself is worth listening to. 

But it would be foolish to rely more 
than we need to on the ear’s selec¬ 
tive powers. Other things being equal, 
the highest degree of listening pleasure 
is going to come from the most faith¬ 
fully recorded discs played on the best 
available reproducer. And we can 
lift away a further veil of aural obscu¬ 
rity if we can dispose our loudspeak¬ 
ers) in the room in such a way as to 
minimise the inherent tendencies to (a) 
emphasise bass, (b) smother treble and 
(c) generally blur the sound. Although 
these three tendencies cannot really be 
separated, it is convenient to talk 
about them as if they were mutually 
exclusive. 


1 Reproduced by arrangement with 
"Gramophone" magazine . 


Better bass: The special requirements 
for good reproduction of bass notes 
are dictated by the fact that these are 
low frequency, and therefore long 
wavelength, sounds. Taking the bot¬ 
tom three octaves of the piano as a 
guide, that is the notes A 4 to At, this 
corresponds to a frequency range of 
27.5 to 220Hz and a wavelength range 
of approximately 40 to 5ft. 

Two important physical facts stem 




Figure 1: Improved bass re¬ 
sponse is obtained progressively 
from a speaker (a) in free space , 
(b) on a floor , (c) against a wall, 
(d) in a corner. 


from this. First, the very lowest notes 
we wish to reproduce have wavelengths 
which are greater than the dimensions 
of an ordinary living room. It is 
therefore physically impossible for 
these particular notes to build up at 
all—so they can never be reproduced 
properly under domestic conditions. 
All the same, it is clear that a large 
room will give better bass reproduc¬ 
tion than a small one. (But don’t be 
too disappointed. Remember the 
accommodating ear? Laboratory 
experiments have proved that even 
when the fundamental frequency of a 
musical note is completely removed, 
an observer will still “hear” the ori¬ 
ginal note due to a subjective process 
of analysing the overtones or har¬ 
monics.) 

The second physical fact is that, 
where bass notes are concerned, the 
wavelength is much greater than the 
loudspeaker. The latter therefore be¬ 
haves as what physicists call a “point 
source” and tends to radiate equally in 
all directions. 

If we could suspend the loudspeaker 
in free space, the total sound energy 
at any instant would be spread out 
over the surface of a sphere with the 
speaker at the centre (figure la). Merely 
by standing the speaker on a floor (fig¬ 
ure lb), we can restrict the radiation to 
a hemisphere—and get twice the effici¬ 
ency. If we now place the speaker 
against a flat wall (figure lc), we fur¬ 
ther reduce the volume into which the 
given sound power is to be pumped 
and get a further efficiency bonus. 
Finally, it is evident that placing the 
loudspeaker in a corner of the room 
gives the most bass power, the energy 
being radiated into only one-eighth of 
a sphere (figure Id). The corner posi¬ 
tion is particularly advantageous with 
horn-loaded loudspeakers sincfc the 
walls then act as an extension of the 
horn. 

Well tempered trebles: At the other 
end of the frequency scale we have 
quite different physical situation. Com¬ 
pared with the wavelength, the loud¬ 
speaker is no longer Lilliputian but 
Brobdingnagian. The wavelengths 
shrink progressively from about 2.5in 
at 5,000Hz to only 0.7in at 20,000Hz. 

The loudspeaker therefore acts as a 
large source, radiating “plane waves.” 
The sound energy tends to be focused 
along the axis of the loudspeaker, the 
degree of spreading out depending on 
the particular speaker diameter/wave¬ 
length ratio and to some extent on 
the loudspeaker design. Some loud¬ 
speaker systems, for example, use flat 
or conical reflectors to produce a de¬ 
liberate scattering of high frequencies 
in the horizontal plane. 

With most loudspeakers, however, 
there is a more or less marked dif¬ 
ference in the balance of treble and 
bass sounds depending on whether one 
listens on or off the axis. The de¬ 
signer must take this factor into ac¬ 
count and, if he has produced a well- 
balanced axial response, some bright¬ 
ness will be lost if one listens off axis. 
On the other hand, some designs are 
over-bright on the axis and give a 
better balance at a slight angle. 

When deciding the position of a 
loudspeaker, it therefore pays to con¬ 
sider this question of the angle be¬ 
tween the axis (referred to the tweeter. 
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i To: Jacoby, Mitchell & Co. Pty. Ltd., 

I 469-475 Kent Street, Sydney. 
i Send me information on Sony Tape 
i Recorders & nearest Sony retailer. 

j NAME.... 

1 ADDRESS..... 




SPECIFICATIONS: 

Power requirements: 65 watts, AC 240V, 
50 c/s. 

Tape speed: 7Y 2 ips., 3% ips., and 1% 
ips. instantaneous switching with auto¬ 
matic equalization change. 

Reels: 7" or smaller. 

Recording system: 4-track stereophonic 
or monophonic. 

Frequency response: 30-20,000 cps. at 
7Yz >ps. ± 3 db. 50-15,000 cps. at 
l l /z ips. 30-13,000 cps. at 3% ips. 
30-10,000 cps. at l 7 / 8 ips. 

Flutter and wow: Less than 0.17% at 
7Yz ips. Less than 0.3% at 3% ips. 
Less than 0.4% at 1% ips. 

Power output: 5W per channel R.M.S. 

Signal-to-noise ratio: Better than 48 db. 
(at peak record level to unweighted 
-noise). 

Level indication: VU meters calibrated 
to NAB standard. 

Tone controls: Two separate controls for 
bass and treble. 

Inputs: Low impedance microphone in¬ 
puts from 250 to lk ohm. 

Sensitivity: -72 db. (0.19 mV). High 
impedance (100k ohms.) auxiliary in¬ 
puts: Sensitivity —22 db. (0.06V). 

Outputs: Line outputs: Odb. (0.775V), 
load impedance 10k ohms. Speaker 
outputs: load impedance 8 ohms. (5 
watts R.M.S.). 

Binaural: Binaural monitor output: 10k 
ohm. 

Integrated record playback connector: 

D.I.N. 

Recording time: (with 1,800' tape)— 
4-track 

4-track stereo monophonic 

1 hr. 30 min. 3 hrs. at 7Yz *P$. 

3 hrs. 6 hrs. at 3% ips. 

6 hrs. 12 hrs. at 1% ips. 

Transistors: 20 

Diodes: 12 

Dimensions: 19%" (W) X 9’%" (H) X 
15%" (D). 

Weight: 41 lbs. 10 ozs. (19 kgs.). 

Accessories: Stereo recorded 5" tape, 7" 
empty reel. SONY dynamic microphone 
(F-96), connection cord (RK-46) AC 
power supply cord, motor pulley. Reel 
cap head cleaning ribbon, splicing 
tape. 


Presenting the breathtaking 
realism of the full stereo range 
-with SONY "Quadradial sound." 


Its the Sony TC-530-THE HONEST JOHN 

THE SONY TC-530 is an all silicon solid-state three-speed four-track 
stereophonic and monophonic tape recorder/reproducer using the “quad- 
radial'’ system of sound diffusion. This system consists of two high 
compliance woofers fitted in suitable baffle enclosures together with 
satellite speakers covering the middle and high frequencies. These 
speaker units can be separated up to 15 feet apart for full stereo effect. 
Two effective cross-over networks provide the correct frequency division 
for each of the speaker systems. An output of 5 watts for each channel 
provides adequate level for accurate reproduction of the whole audible 
sound spectrum. 

SPECIAL FEATURES. The SONY TC-530 can be conveniently operated 
either in a vertical or horizontal position. This unit uses a ‘Retractamatic’ 
pinch roller which greatly facilitates tape threading. The TC-530 also 
features 7 in. tape reel capacity, tape index counter, lockable instant stop, 
two illuminated level meters calibrated to NAB standards, automatic 
sentinel shut-off switch and stereo headset jack. 

For transport purposes the “quadradial" speakers can be fitted to the 
recorder proper for which they form a lid. A suitable carrying handle is 
provided. 

Retail price lower than $450 


Distributors: Jacoby, Mitchell & Co. Pty. Ltd., Sydney and Melbourne. 
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if fitted) and the line of listening. Re¬ 
member too that the vertical plane is 
equally important so that, unless you 
are prepared to tilt the loudspeaker 
up or down, its axis should be about 
the same height above the floor as 
your ears—when you are sitting in 
your favourite armchair for listening. 

Room acoustics: So far we have 
considered only the direct sound eman¬ 
ating from the loudspeaker. But the 
total sound we hear in a room is made 
up of that direct sound wave (which is 
the loudest component and reaches 
our ears first) plus a multitude of re¬ 
flected waves. These “echoes” are pro¬ 
gressively weaker and more delayed in 
time depending on the absorptive 
nature of the surfaces they have 
bounced off and the number of times 
they have criss-crossed the room be¬ 
fore reaching our ears. 

A moderately furnished, medium¬ 
sized room will reverberate for about 
0.5 seconds—enough to add a barely 
perceptible liveliness or “bloom” to the 
reproduced sound. Larger rooms, or 
those which are sparsely furnished, 
may impart so much of their own 
characteristic reverberation to the 
sound that it may be worth consider¬ 
ing adding extra absorption in the 
form of curtains or panels of special 
acoustic materials. 

Small rooms tend to deaden the 
sound, which is not a particularly seri¬ 
ous defect, but they have a worse 
characteristic. This is the box-like 
quality which results from the building 
up of standing wave patterns between 
opposite walls, and floor and ceiling. 
These room resonances, or eigentones. 
amount to peaks in the response of 
the room at specific (low) frequencies 
for which the room dimension is 
directly related to the wavelength. The 
formula for calculating the frequency 
of these room resonances is 

Frequency = (550N D)Hz, 

where D is the dimension in feet 
(length, breadth or height). Putting N 
equal to 1. 2. 3, etc., gives the funda¬ 
mental and harmonic frequencies for 
each dimension. 

If any frequency is common to any 
two dimensions the resonant effect is 
increased: therefore a cube-shaped 
room makes the worst listening room, 
and one which is exactly twice as long 
as it is wide is nearly as bad. Staggered 
dimensions are best and someone has 
worked out that the optimum ratios are 
1:1.25:1,6 for small rooms and 
1:1,6:2.5 for medium rooms (worth 
bearing in mind if you are building a 
new house!). Needless to say, troubles 
due to room resonances are reduced if 
the walls are non-parallel and if there 
are deep alcoves and large pieces of 
furniture to break up the standing 
wave patterns. 

Now for stereo: All reproduced 
sound is an attempt to produce the il¬ 
lusion that we are listening to the 
original performance. It involves a 
mixture of art and science, the record¬ 
ing engineer disposing his microphones 
in such a way as to capture as accur¬ 
ately as possible the overall spectrum 
of sound frequencies, dynamics and 
acoustic ambience. He checks the 
fidelity of the illusion he is creating by 
monitoring on a first-class loudspeaker: 
and it follows that the better our listen¬ 
ing equipment, the nearer we shall ap- 
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Figure 2: Directional effects in 
hearing and recording: (a) be¬ 
cause of the path difference D 
we can localise sound sources; 

(b) co-incident microphones 
depend on intensity differences: 

(c) spaced microphones depend 

on time differences . 
proach to reproducing his intended il¬ 
lusion. 

When it comes to the particular il¬ 
lusion we know as two-channel stereo, 
the engineer uses pairs of microphones 
and listens to a spaced pair of loud¬ 
speakers. 

If you could attend a recording ses¬ 
sion and you were free to choose any 
seat, there is no doubt that you would 
sit in a central position some distance 
behind the conductor. (I am assuming 
here that the best seat is the one that 
gives the best overall balance of sound. 
Of course, an aspiring tuba player 
might pull up a chair alongside the 
tubal). 

Your situation is pictured in figure 
2a. You are better off than any listener 
to the record, because you can turn 
your head to look at any particular 
section of the orchestra—-when by 
some strange mechanism of hearing you 
are also able to concentrate your 
listening, too, to some extent. However, 
even if you keep looking dead ahead, 
you will have no difficulty in aurally 
placing the first violins to the left, 
’cellos to the right, etc. 

The brain achieves this directional 
location of sounds by analysing the dif¬ 
ferences—and they must in fact be 
very tiny differences — between the 
sounds reaching the left and right ears. 
A sound from the left will reach the 
left ear slightly before it reaches the 
right ear: it will also be slightly louder 
than in the right ear, due to the screen- 
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at the end of January 

Yes, at last we're moving ... to our 
new, modern, larger premises at 342 
Kent Street. Here in our High Fidelity 
Showroom and acoustically designed 
demonstration studio you will be able 



to choose equipment in a quiet and 
pleasant "browse around" atmosphere 
assisted by our knowledge and exper¬ 
ience gained in over 20 years in the 
Audio and Hi-Fi equipment business. 

MOVING SPECIALS IN 
CABINETRY 

Teak player bases cut for Dual 1019, 
1009SK, 1015 and 1010 and Garrard 
SP25/AT60 Mk II. ONLY $7.00 

PERSPEX top covers for above - Size 
IS'/V x K'/V x 33/V (O.D.). 

ONLY . $7.00 

Teak player bases with hinged stay- 
up perspex cover. ONLY $17.00 

I cubic foot teak speaker enclosures 
to suit all 8 inch speakers. 

ONLY . $22.00 

3 cubic foot teak speaker enclosures 
to suit all 12 inch speakers. 

ONLY . $34.00 

Slimline upright equipment cabinets 
in teak with open amplifier section 
and record storage. Choice of wood¬ 
en or perspex top. ONLY $60.00 

Same cabinet with panel in amplifier 
section, still with choice of wooden 
or perspex top sections. ONLY $60.00 


ARROW 

ELFCTROHICS PJY. LID. 

432 KENT STREET, 29-8580 
New address from end of January, 
342 KENT ST., 29-8580 S. 29 6731 
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PAY LESS 
FDR THE 
BEST U.S.A 
PROFESSIONAL 
QUALITY TAPE 


‘brand 5’ has top quality features 


America’s finest professional quality recording tape 
is now available in Australia at half the price of any 
other comparable tape. It is fully imported in sealed 
.boxes from the U.S.A. 

All “brand five” tape has high remanence iron oxide 
emulsion coated on to the best quality acetate or 
polyester base material. It is supplied with green/red 
leaders at both ends. There is no squeal, no gum¬ 


ming of heads and reduced head wear with “brand 
five” special dry synthetic lubricant which gives new 
protection for valuable equipment, 

“brand five” is a long-lasting non-abrasive tape which 
will give magnificent results in all high fidelity mono 
and stereo recordings to the most exacting profession¬ 
al standards and for the home enthusiast. You will 
hear a new naturalness to sound with brilliant highs 
and full depth lows! 


LOOK AT THESE PRICES-COMPARE TO OTHER TAPES 




Description 

Other 

Tapes 

Our 

Price 



ON 

1 7" 

REELS 



15D7 

1200' 

1.5 

Mil 

Acetate 

$5.00 $2.50 

10D7 

1800' 

1.0 

Mil 

Acetate 

5.98 

2.99 

10D7M 

1800' 

1.0 

Mil 

Polyester 

7.70 

3.85 

5D7M 

2400' 

.5 

Mil 

Polyester 

9.30 

4.65 

5D7MT 

2400' 

.5 

Mil 

Tensil. Poly. 

10.50 

5.25 

5D7MS 

3600' 

.48 

Mil 

Polyester 

15.90 

7.95 

5D7MTS 

3600' 

.48 

Mil 

Tensil. Poly. 

17.90 

8.95 



ON 

1 5" 

REELS 



15D5 

600' 

1.5 

Mil 

Acetate 

$3.60 $1.80 

10D5 

900' 

1.0 

Mil 

Acetate 

3.96 

1.98 

10D5M 

900' 

1.0 

Mil 

Polyester 

5.32 

2.66 

5D5M 

1200' 

.5 

Mil 

Polyester 

5.70 

2.85 

5D5MTS 

1800' 

.48 

Mi! 

Tensil. Poly. 

9.96 

4.98 




Description 

Other 

Tapes 

Our 

Price 

15D57 

800' 

ON 5|" REELS 

1.5 Mil Acetate 

$4.66 

$2.33 

10D57 

1200' 

1.0 Mil Acetate 

5.10 

2.55 

10D57M 

1200' 

1.0 Mil Polyester 

6.66 

3.33 

5D57M 

1800' 

.5 Mil Polyester 

7.98 

3.99 

CORRESPONDENCE TAPE ON 3" 

REELS 


15D3 

150' 

1.5 Mil Acetate 

$1.00 

$0.50 

15C3* 

150' 

1.5 Mil Acetate 

1.32 

0.66 

10D3 

225' 

1.0 Mil Acetate 

1.30 

0.65 

10C3* 

225' 

1.0 Mil Acetate 

1.54 

0.77 

10C3M* 

225'- 

1.0 Mil Polyester 

1.76 

0.88 

5C3M* 

300' 

.5 Mil Polyester 

1.98 

0.99 

CORRESPONDENCE TAPE ON 3*" 

REELS 

5C32M* 

600' 

.5 Mil Polyester 

$3.54 

$1.77 



^Plastic re-usable mailing carton. 


GREEN CdRPORflflON LTD. 88 king street, Sydney, phone 25 1989 


AVAILABLE AT ALL 
GOOD RADIO, TAPE 
& RECORD STORES 


GREEN CORPORATION LTD. 

88 KING STREET, SYDNEY, N.S.W. 

Please send me FREE Booklet on “brand 5“ Tape. 

Name 

Address 


GN29 


7* 
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ing effect of the head: and if it consists 
of several frequencies, as musical 
sounds generally do, it will also be 
slightly changed in tonal quality be¬ 
cause the head filters out high fre¬ 
quencies more effectively than low fre¬ 
quencies. In the final analysis, the 
brain probably makes some use of all 
these effects and some early attempts at 
stereo recording actually used a dummy 
head (like the ones in a hat shop) with 
a microphone placed in each ear. 

It is now known that such faithful 
imitation of the human listening con¬ 
dition is unnecessary. Modern stereo 
recording techniques tend to concen¬ 
trate on either the intensity or the time 
difference effect. The first technique 
uses a pair of coincident microphones 
(actually one element placed immedi¬ 
ately above the other) so that no time 
difference exists. The microphones are 
directional types (see figure 2b) and are 
beamed outwards so that the left hand 
microphone is partially insensitive to 
sounds from the right and vice versa. 
Of course sounds from the centre of 
the orchestra are picked up at equal 
strength on both microphones. The 
coincident microphone system is some¬ 
times called the Blumlein system, after 
A. D. Blumlein, whose British Patent 
No. 394325 dated 1931 covers this 
principle. It is much used in Europe, 
for instance by EMI Records and by 
the BBC. 

The sound technique (see figure 2c) 
uses wide angle microphones, so that 
very little intensity differences exist, 
but spaces the microphones some dis¬ 
tance apart to establish a time differ¬ 
ence. Quite small spacing will produce 
acceptable stereo but some American 
recording companies adopt a wide 
spacing of 10-15ft, with a central 
microphone faded in to give simple 
control of the apparent overall width 
of the sound. 

Stereo and the room: In theory at 
least, the left and right hand loud¬ 
speakers reproduce the left and right 
channel signals exactly as received. In 
fact, quite apart from any technical 
deficiencies in the individual loud- 
speaker design, the laws of acoustics 
are such that all loudspeakers modify 
the signal before it reaches our ears. 
So too does the loudspeaker’s position 
in the room, the furnishings, the floor, 
the ceiling and so on. The sound pat¬ 
tern built up is so complex as to defy 
analysis; each room and loudspeaker 
combination has to be regarded as 
unique and the best disposition of 
speakers discovered by trial and error. 

This is bad enough for monophonic 
reproduction but stereo introduces 
fresh problems of its own. Look first 
at the simple arrangement in figure 3 a. 
Here we have a rectangular room with 
the loudspeakers conveniently arranged 
along one of the shorter walls. Low 
frequencies will be more or less evenly 
diffused throughout the room, but the 
beamed components of the sound wall 
— initially at least — intersect in the 
area A to produce the right sort of 
time and loudness equality for a lis¬ 
tener to receive a correct impression of 
the time and loudness differences in 
the stereo signal. This impression will 
tend to be blurred, however, by sounds 
bouncing from the side walls and par¬ 
ticularly the back wall B. So thick cur¬ 
tains or other absorbent materials will 
help here. 




(b) 


(C) 

Figure 3: Loudspeakers for 
stereo: (a) paralleled speakers 
give a limited stereo area A; 
(b) slight angling is better; (c) 
inward facing gives the widest 
listening area . 

However effectively the reflected 
sounds are dealt with, the listening 
area A is still inconveniently small for 
the stereo to be enjoyed by a party of 
friends. Turning the loudspeakers in¬ 
wards a little as in figure 3b will 
slightly improve matters and give a 
good, clear stereo image over a wider 
area. But a third arrangement has 
much to recommend it and is shown in 
figure 3c. Here the loudspeakers are 
turned inwards through quite a large 
angle so that their axes actually inter¬ 
sect some distance in front of the listen¬ 
ing area. The choice of ’stereo seats’ 
is now much wider. Consider a listener 
at the point X: with the ‘straight on* 
arrangement of figure 3 a, he would 
have been predominantly aware of the 
left speaker — being nearer to L and 
off the beam of R. Now, in figure 3c 
he is still nearer L, but this is com¬ 
pensated for by his being more effec¬ 
tively on the beam of R, 

Of course it is impossible for me to 
discuss here all the types and shapes of 
rooms which readers may have to use 
for stereo. Some experimenting with the 
loudspeaker positions is usually nece- 
sary to produce the most faithful, well- 
balanced sound picture in any given 
room. 


$89 


NOW THE MAGNIFICENT CELESTION 

“DITTON 15” COMES TO AUSTRALIA! 

Measuring only 21” x 9Vfe" x 9%” the new 
Celestion “Ditton 15” incorporates the 
HF1300 Mk. II tweeter, a completely new 
bass drive unit and an auxiliary bass radi¬ 
ator. Frequency response is 30-15,000 Hz. 
and extends beyond this figure. Read the 
enthusiastic review in the August issue of 
“Hi-Fi News”, pages 265-267. Ask for 
copies of this review . . . Here at last is 
a compact speaker system which offers 
“total” performance over the complete 
musical spectrum. The “Ditton 15” is the 
first high fidelity speaker system to use 
the new auxiliary radiator 
principle. Encel price (inc. 

Sales Tax) .. v ...... 

IF THERE’S A BATTLE OF THE COMPACTS 
... THE CELESTION “DITTON 10” 

IS WELL TO THE FORE 

Many music lovers require compact speaker 
systems . . .and tape recording en¬ 

thusiasts find the addition of external 
speaker systems makes an astounding 
difference to performance. Although only 
12 in. x 6% in. x 8V4 in. the “Ditton 10” 
incorporates two units, the bass repro¬ 
ducer being a specially designed “long 
throw” model which extends LF response. 
Power handling capacity Is 10 watts 
R.M.S. Both 3 and 15 ohm inpedances are 
available ... the 3 ohm model is ideal 
for use with solid state amplifiers and 
tape recorders. See the reviews in “Hi-Fi 
News", p. 433, Oct., ’65, and the “Gramo¬ 
phone”, p. 41, June, ’65. Write for 
copies of these enthuiastic reports. The 
“Ditton 10” is beautifully finished in teak 
or walnut veneers. These compact systems 
are used by one of Australia's leading uni¬ 
versities to reinforce sound 
in the auditorium. Including ibdO AA 

Sales Tax . .. .I $ 59.00 

NEW ZENZA BRONICA CAMERAS 

Many enthusiastic photographers prefer a 
2Va square single lens reflex; only Zenza 
Bronica has incomparable Auto-Nikkor Lens 
equipment and a TTL exposure meter. Use 
of a focal plane shutter reduces the price 
of supplementary lenses considerably. The 
new model S2 Bronica has a detachable 
film back enabling change of film in a few 
seconds and is attractively priced at $319 
complete with f2.8 75 mm. lens. The 
model C2 sells at only $249. Both prices 
include Sales Tax. Encel Electronics Pty. 
Ltd. is the Australian Agent for Zenza 
Bronica. Ask for prices on the multitude 
of supplementary lenses and accessories. 
Encel prices are less than half U.K. prices 
and less than two-thirds U.S. prices for 
identical cameras. 

MODEL S2—$319 including Sales Tax. 

MODEL C2—$249 including Sales Tax. 

IMPROVE STANDARDS WHEN RECORDING 
. . . DEMAGNETISE! 

Two types of tape head demagnetiser are 
available ... a single probe priced at 
$3.50 and the double probe at only $3. 
Both prices include Sales Tax. Recording 
heads may be demagnetised 
in a few seconds and tapes aa aa 
improved considerably. From q>O.UU 

SOUND SOLID STATE STEREO AMPLIFIER 

OFFERS HIGH OUTPUT AT LOW COST! 

The new Sound Model SAQ-505X is a well 
designed high quality stereo amplifier with 
an output of 32.5 watts (I.H.F.M.) in each 
channel into an 8 ohm speaker load. Fre¬ 
quency response is 20-20,000 Hz. ± 1 dB. 
Sens, is 3 mV. for magnetic pick-ups, all 
normal controls are featured as well as 
tumble type switches for loudness, rumble, 
tape monitoring and AC on/ofi Keen 
purchasing enables us to 
sell this fine amplifier for Ajaa pa 
only (inc. Sales Tax) .$1 U9.DU 



1 


The next instalment will complete 
this series and will be devoted to set¬ 
ting up and checking gramophone 
equipment. Suitable gramophone rec¬ 
ords will be listed and the simple test 
procedures you should follow in order 
to demonstrate to your own satisfac¬ 
tion — and to that of your friends — 
that all is well with your turntable, 
pickup, amplifier and loudspeakers. 0 
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Classical 
reviews 


By JULIAN RUSSELL 


Britten’s “Dream” 


BRITTEN—A Midsummer Night's 
Dream (Complete Opera). Alfred 
Deller (Oberon); Elizabeth Har¬ 
wood (Tytania); Stephen Perry 
(Puck); John Shirley-Quirk (The- 
seus); Helen Watts (Hippolyta); 
Peter Pears (Lysander); Thomas 
Hemsley (Demetrius); Josephine 
Veasey (Hermia); Heather Harper 
(Helena); Owen Brannigan (Bot¬ 
tom); Norman Lunsden (Quince); 
Kenneth Macdonald (Flute); 
David Kelly (Snug); Robert Tear 
(Snout); Keith Raggett (Starve¬ 
ling). London Symphony Orches¬ 
tra and the Choirs of Downside 
and Emanuel Schools conducted 
by Benjamin Britten. Decca 
Stereo SET338/40. 

Britten’s “Midsummer Night’s 
Dream’’ was two years old when I 
heard it for the first time in London 
at Covent Garden in 1962. The next 
day, while lunching with Decca’s A. & 
R. man, Jack Boyce, I asked htim what 
chance there was of his company re- 


— entrancing, score 

cording this charming work. He replied 
that it was under consideration but 
that other (projects might delay its 
production for a while. Well, here it 
is, and well worth the waiting. Since 
I had heard it in a euphoric mood, 
due to visiting Covent Garden after 
a long absence, I wondered if I was 
going to enjoy the recording as much 
as I had the performance. I found 
that, white the orchestral scare was 
as entrancing as I remembered it, the 
voices often sounded less effective. In 
the limited space of even ia large 
music room they lost a little of the 
magic they had acquired sung more 
remotely in a very la,rge opera house. 

Although Britten writes effectively 
for the voice, his line is sometimes 
so difficult to deliver smoothly that the 
mechanics of voice production intrude 
at close quarters. Most of the singers 
in Decca’s oast are u ed to Britten’s 
style of composition and on the whole 
they do more than creditably, but a 
sense of strain creeps in from time 


“Lucrezia Bor&ia”—beautiful sinking, by Caballe 


DONIZETTI—Lucrezia Borgia. Com¬ 
plete Opera. Montserrat Caballe 
(Lucrezia Borgia); Ezio Flagello 
(Don Alfonso); Alfredo Kraus 
(Gennaro); Shirley Verrett (Maffio 
Orsini); Giuseppe Baratti (Rusti- 
ghllo); Robert El Hage (Astolfo). 
RCA Italiana Opera Orchestra 
and Chorus conducted by Jonel 
Perlea. RCA stereo LSC8002. 
(Three discs). 

“Lucrezia Borgia,’’ though generally 
highly regarded by admirers of Doni¬ 
zetti, rarely gets a stage performance 
nowadays. Indeed, it lacks many of 
the features that go to make an opera 
popular with the public. There are, 
for instance, no crowd scenes or >bi|g 
spectacles, and no ballet. I am aware 
that quite a few operas have managed 
to survive with similar handicaps. But 
perhaps the most important absentee 
in “Lucrezia’’ is a love duet, and 
without this feature the operas that 
have survived can be counted on veiy 
few fingers. The present recording is 
the .result of a successful revival in 
concert form in New York some two 
years ago when interest in the dis¬ 
covery of a fine new soprano, Mont¬ 
serrat Caballe- was at its height. 

But though the features listed above 
are not to be found in Donizetti’s 
opera, there is plenty of hefty drama 
and, despite the present set’s other 
highly commendable merits, the drama 
is often disappointingly played down. 
Miss Caballe sings beautifully with 
cream-smooth phrasing and effortless 
production, but even where her part 


demands treatment of the greatest pos¬ 
sible dramatic emphasis—in the last 
act where she reveals henself to no 
fewer than five of her expiring victims 
—she allows the situation to fall away 
into complete mediocrity. But tif this 
shortcoming can ‘be ignored there is 
still much to admire, and enjoy, in 
her sparkling coloratura passages and 
the lovely quality of her voice. 

Similarly, Shirley Verrett, who is 
also able to deliver difficult coloratura 
with impressive ease, smoothness and 
accuracy, is unable to bring to life 
the role of Orsini, a dashing character 
in Donizetti’s score. 

Generally speaking, the rest of the 
principals sing very well indeed if one 
excepts some slightly unfocused sounds 
produced by Ezio Flagella as Alfonso. 
The outstanding male is Alfredo Kraus 
(Gennaro) who, in a role not noted 
for its energy, contributes much that 
is vigorous and at the same time 
eminently tuneful. To me he seems to 
be the only member of the cast to 
come to satisfactory terms with the 
composer’s intentions. 

Perhaps much of the blame can be 
attributed to the conductor, Jonel Per¬ 
lea, who lacks the concentrated drama¬ 
tic force to put this essentially melo¬ 
dramatic opera across. Both chorus 
and orchestra, as well as most of the 
singers, sound too sedate, too detached, 
from a work whose driving motive is 
murder most foul. But in the absence 
of any other comparable recording in 
recent years the set can be recommend¬ 
ed to lovers of Donizetti because the 
sound is absolutely first rate. 


to time, at the expense of the sensi¬ 
tively constructed atmosphere of 
fairies and bumpkins that is never 
absent from the orchestral score. 

My biggest disappointment was 
Alfred Deller’s Oberon. The Oovent 
Garden counter-tenor who sang the 
role, Grayston Burgess, was even more 
disappointing but I had expected better 
from Deller. Oberon, of course, is tan 
immensely difficult role to cast, since 
counter-tenors are very few and far 
between- and I have heard that the 
Germans get around the problem by 
casting a baritone instead. At any rate 
Deller sounds not only artificial — 
which he might validly do in keeping 
with the character—but dejected, too, 
which he most certainly should not. 

As a counter to him (no pun in¬ 
tended) you have Peter Pears at the 
very top of his form as Lysander. He 
introduces true ardour into the part, 
his musical taste is irreproachable, 
and his technique as immaculate as 
ever. Among the women I would put 
Josephine Veasey (Hermia) in the first 
place, though Heather Harper (Helena) 
and Elizabeth Harwood (Tytania) also 
sing very pleasingly indeed. But Miss 
Veasey’s characterisation is infinitely 
more subtle than that of her two fe¬ 
male colleagues. There are, too, 
moments when Miss Harwood sounds 
anything but Tadirylike. 

Among the rustics Owen Brannigan’s 
Bottom stands out as a fine hearty bit 
of work, though I preferred Geraint 
Evans’ less boisterous reading. By the 
way, Decca’s sound engineers have 
managed very skilfully indeed to sug¬ 
gest the voice emerging from the ass’s 
head. John Shirley-Quirk, who was in 
Australia earlier this year, is a first- 
rate “straight’’ man as Theseus, and 
the Puck of Stephen Terry, a spoken 
role, realises the surface aspects of 
the role rather than those hidden 
beneath. Before we leave the vocalists 
—and the others I have not (men¬ 
tioned are all never less than highly 
efficient—I must warn those to whom 
Britten’s music is unfamiliar that they 
will hear no Puccini-like arias in the 
“Dream.’’ But Che vocal music is 
always expressive in a contemporary 
idiom despite the many, and some¬ 
times unsolved, problems of fitting 
Shakespeare’s words into a musical 
sentence. 

However, the orchestral part should 
be immediately enjoyable ito anyone 
who can appreciate gossamer fragility 
in the fairyland scenes and oafish good 
humour in those where the rustics 
appear. And the flashing little trumpet 
passages that accompany Puck pro¬ 
duce a quite marvellously mercurial 
effect. From beginning to end, Britten’s 
score is full of the most felicitous in¬ 
ventions realised with vast technical 
resources and John Culshaw’s produc¬ 
tion ensures the utlmost clarity of 
recording with a suitably romantic 
accoustic. There were, however, two 
places in which I thought the balance 
at fault, in Tytania’s off-stage song, 
and the boys’ lullaby at the end of 
Act 1, both of which are too loud. 

Decca’s may not be a definitive per¬ 
formance- but since it is extremely 
unlikely that another will be recorded 
in the forseeable future I can recom¬ 
mend it for its many good features, 
outstanding among which is the won¬ 
derful playing of the London Sym¬ 
phony Orchestra conducted by the 
composer. 
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Despite its minor vocal shortcomings I 
have replayed it very many times with 
enormous pleasure since I first got 
the set. 

★ ★ ★ 

DVORAK—Symphony No. 4 in D 
Minor, Op 13. “In Nature’s 
Realm” Overture, Op. 91. Lon 
don Symphony Orchestra con¬ 
ducted by Istvan Kertesz. Decca 
Stereo SXL6257. 

DVORAK Symphony No. 5 in F 
Major, Op. 24. “My Home” Over 
ture, from Op. 62. London Sym¬ 
phony Orchestra conducted by 
Istvan Kertesz. Decca Stereo, 
SXL6273. 

These two symphonies, of course, 
in common with the series Kertesz 
and the LSO are recording complete 
for Decca, are numbered in the new 
style. It may be recalled that until 
recently No. 5 was “From the New 
World” in E Minor. The D Minor, 
now numbered No. 4, was composed 
in 1873 and combines many hints of 
other men’s music—the first subject 
of the slow movement has more than 
an unconscious resemblance to the 
“Pilgrims’ Chorus” from “Ttann- 
hauser,” and Brahm’s influence can be 
felt all through, as it often was in 
his later works with Berlioz well to 
the fore, too—but an abundance ot 
his own characteristic vigorously 
healthy melodies, too. 

But it is not among the Dvorak 
“greats.’’That it is sometimes banally 
repetitive, especially in the Finale, is 
skilfully disguised by Kertesz’ treat¬ 
ment which subtly varies many of the 
reiterations, and the superlatively bril¬ 
liant playing of the LSO. Nowadays 
the LSO and Kertesz seem to belong 
to each other as indissolubly as the 
Cleveland and Szell. 

The Scherzo is perhaps the weakest 
movement, particularly the material in 
the Trio, a march tune accompanied 
by cymbal crashes equalled in number 
perhaps only in Tchaikowsky’s “1812” 
Overture. But elsewhere you will find 
movingly lyrical passages, and if the 
general effect of the whole is not up to 
Dvorak’s best standards, the D Minor 
is far from being a complete write¬ 
off. 

The fill, “In Nature’s Realm” is 
much later and richer Dvorak. The 
scoring is at once more resourceful 
both in its delicate and forceful 
moments, its harmonies more adven¬ 
turous, and here you will find — 
what is absent in the symphony — 
the composer’s quite marvellous ability 
to end a movement with an exhilarat¬ 
ing climax. 

In the F Major Symphony you have 
the mature Dvorak at the very top of 
his form. It is a joyous work, throbbing 
throughout with well-disciplined energy 
and calculated to move even a manic- 
depressive out of his mood of gloom. 
If it is occasionally, like the D Minor, 
reminiscent of other composers — 
and Wagner again bulks large — it 
is stamped from beginning to end with 
Dvorak’s own powerful personality. 
Kertesz and the LSO play it with 
superb panache. If you would like to 
sample its quality listen to the quite 
wonderfully remote and romantic hprn 
playing by, I suspect, Barry Tuck well. 
This is one of the very best of the 
series yet to appear, and even the fill, 
a bread-and-butter piece based on 
dance tunes, seems to come vividly to 
life. 
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ft Power supplies for Science teaching. 

☆ Low distortion Oscillator (Series II). 

ft Distortion measuring set (Series II). ft Also Voltmeter. 


These products of Radford Laboratory Instruments Ltd. and Radford 
Electronics Ltd., England, are available from the sole Australian Agent: 


Bardsley Import Trading Co. 

166D GLEBE PT. RD., GLEBE, N.S.W. 
PHONE: 68-1453 



Special low price 


ASDIC STEREO SPECIALISTS 
166D Glebe Pt. Rood, Glebe, N.S.W. Phone 68-1453 



Please forward free and post free, your 16 page book on this 
unique Tape Recorder. 


NAME . 

ADDRESS . 

..... State 
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77ie 010 ^ sensitive tape for the finest in sound 
AGFA PE RECORDING TAPES 


AGFA-QEVAERT LIMITED 

Melbourne • Sydney • Brisbane • Adelaide • Perth 
"Registered trademark AGFA-GEVAERT Antwerp/Leverkuse 


Eliminates 

sound fluctuations . . . 
reduces wear 
on recorder heads 

PE TAPES 


Write for FREE leaflet on Agfa 
recording tapes and accessories 


Agfa Recording Tapes have what any 
true tape enthusiast wants—greater 
clarity, sensitivity, uniformity, durability 
and wider range. Agfa PE (Polyester) 
Tapes are pre-stressed and stretch- 
resistant to eliminate sound fluctuations, 
and abrasion and we^r-resistant to give 
you the longest, strongest tape life 
ever. Agfa Recording Tapes include 
Long Play, Double Play and Triple 
Play in a wide range of lengths and 
spool diameters. All three types of 
Agfa tapes are now available in various 
spool sizes in the new Novodur 
Cassettes. These plastic, almost 
unbreakable cassettes are 
excellent for library storage. 
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STRAUSS (Richard)—Horn Concerto 
No. 1 in E Flat. Horn Concerto 
No. 2 in £ Flat. 

STRAUSS (Franz)—-Horn Concerto in 
C Minor. 

Barry Tuckweli with the London 
Symphony Orchestra, conducted 
by Istvan Kertesz. Decca Stereo 
SXL6285. 

Tuckweli can bz heard at his very 
fine best in these concertos. I am 
aware that it might shock some people 
when I say that I prefer Tuckwell’s 
playing of them to Dennis Brain's in 
a recording the latter made some 10 
years ago. (Brain, it may be recalled, 
died tragically young in a car accident 
shortly after.) At the time I heard the 
Brain performances I couldn’t imagine 
better. Yet Tuckweli, on comparison, 
produces a wider range of colour 
changes, can deliver fast passages at a 
speed that I had to hear to believe, 
and has a deeper interpretative grasp 
of the works of both the Strausses. 
Never is his security in doubt, whether 
he is using the ringing tones of the 
hunt, or the veiled musings that make 
the horn the most romantic sounding 
instrument in the whole range of 
musical sound. 

Sixty years separated the writing of 
Richard Strauss’ two concertos, the 
first composed when he was little more 
than a student, the second at the 
period of his full maturity. Yet there 
is less difference between them than 
one might imagine. In the earlier work 
Strauss’ melodic invention was already 
impressive and both works share a 
common vitality and exuberance. 
Both are stamped with Strauss’ own 
powerful persontallity. 

That he wrote so well for the horn 
is not surprising since his father, 
Franz Strauss, whose concerto is used 
here, was one of the finest horn play¬ 
ers in Germany and communicated 
much of his technical skill to his son, 
who combined this with an apparently 
inexhaustible source of invention to 
produce two most impressive works. 
The Franz Strauss work is no senti¬ 
mental filll to take up the slack of a 
short-playing disc. It has its own con¬ 
siderable merit, uses one very good 
melody in its rondo-like form, and 
plenty of coloratura writing to make 
it a challenge to all but the world’s 
greatest players. In all three works, 
the LSO under Kertesz provides ex¬ 
emplary accompaniments and the sound 
is first rate. 

★ ★ ★ 

ENGLISH TONE PICTURES. 

Ireland —A London Overture. 
Bax—Tinfagel. 

Delius — The Walk to the Para¬ 
dise Garden. A Song of Summer. 
Prelude to ‘Trmelin.” 

London Symphony Orchestra con¬ 
ducted by Sir John Barbirolli. 
H.M.Y. Stereo OASD2305. 

For many years now, good recordings 
of the works of Arnold Bax using 
modern engineering techniques have 
been hard to come by in Australia or 
indeed, anywhere at ail, and since his 
“Tintagel” is an old favourite of mine 
dating back to my student days, this 
was the first of the items on this disc 
that I played when I got it home. I 
was not disappointed. I was happy to 
find the work still as beautiful as I 
had remembered it, its evocative land¬ 
scaping of the Cornish coast still as 
moving as ever, and the whole played 


with the most affectionate understand¬ 
ing by Barbirolli and the orchestra. 

Of the three Delius pieces, only the 
exquisite “Watlk to the Paradise Gar¬ 
den' 1 pleased me as much. And I found 
it very interesting indeed to compare 
the passionate reading offered by Bar¬ 
birolli to the more pastoral one of 
Beecham, which, at the time, seemed 
to be the only way to play the inter¬ 
lude. Both version* are absolutely valid 
but 1 found myself enjoying Barbi¬ 
rolli’s with its emphasis on the lovers 
rather than on the musical picture 
of their surroundings that Beeoham 
drew so wonderfully, indisputably more 
moving. I also found myself regret¬ 
ting Barbirolli’s choice of the other 
two Delius items: the one, ‘Trmelin,” 
is an early work from the period when 
the composer was just acquiring mat¬ 
urity; the other, “A Song of Summer,” 
was composed when, paralysed and 
blind, he had grown not only repeti¬ 
tious in creating earlier moods, but had 
to surmount the appalling handicap of 
“dictating” the score, note by note, 
to his young amanuensis, Eric Fertby. 
If you are interested in finding out 
just how this was done, you can read 
about it in Fenby’s book on Delius 
which is now available in a paperback 
edition. I would have been much hap¬ 
pier with the exquisite “Brigg Fair,” 
“Summer Night on the River” or even 
others. But if these two works of 
Barbirolli’s choice please you, I can 
assure you that they are played just 
as beautifully as the “Walk.” 

Ireland’s “London Overture” is a gay 
work, put together with considerable 
skill, the most moving portion of which 
is in the elegiacad slow middle section, 
which has the refined grief of a grace¬ 
ful letter of condolence written to the 
widow of an old friend. 

★ ★ ★ 

HEROLD—-LANCHBERRY—La Fille 
Mai Gardee. Royal Covent Garden 
Opera Orchestra conducted by 
John Lanchberry. Decca Stereo 
SXLA2313. 

“La Fille Mai Gardee” is one of 
the oldest, if not the very first “story” 
ballet to have been performed. It 
dates back as far as 1789, the year 
that the French Revolution really got 
going, and perhaps because of events 
taking place in Paris was first given 
at Bordeaux. It was originally accom¬ 
panied by an anonymous score taken 
from many popular sources. Several 
other arrangements were made from 
time to time, adding new material, 
not all of it original, and deleting some 
of the older. The present score was 
commissioned by the choreographer 
Frederick Ashton from John Lanch¬ 
berry in 1959 who took as his foun¬ 
dation that arranged by the French 
composer Heroild in 1828. 

It is full of immediately attractive 
melodies, some of which you may 
recognise, though many will probably 
be new to you, and all treated with a 
skill that brings irresistibly to mind 
Mackerras’ similar treatment of Gil¬ 
bert and Sullivan tunes in his “Pine¬ 
apple Poll.” Sounds illustrative of the 
stage action abound — cock crows and 
other bird noises among them — all 
handled in the wittiest way imagin¬ 
able, The fact that a very complete 
description of the ballet is included 
in the sleeve notes makes it all very 
easy to follow. It is played with excit¬ 


ing verve and complete unanimity by 
the orchestra under Lanchberry him¬ 
self, one of those merry performances, 
in which the members of the orchestra 
seem to be enjoying themselves as 
much as the listeners. Highly recom¬ 
mended for sheer fun. The sound is 
beautifully vivid with splendid presence 

★ * ★ 

FALLA — Nights in the Gardens of 
Spain. Gonzalo Soriano (piano) 
with the Paris Conservatoire Or¬ 
chestra conducted by Rafael Fruh- 
heck de Burgos. 

Harpsichord Concerto. Gonzalo 
Soriano (harpsichord) with Michel 
Debrost (flute); Robert Casier 
(oboe); Andre Boutard (clarinet); 
Pierre Nerin (violin); Robert Cor- 
dier (cello). Conducted by Rafael 
Fruhbeck de Burgos, Record So¬ 
ciety Stereo S/6243. 

“Nights in the Gardens of Spain,” 
a romantic exercise in musical land¬ 
scaping, was immensely popular dur¬ 
ing the 1930s but is seldom heard in 
concert halls nowadays. — at any 
rate outside Spain. Played as well as 
it is here it will refresh the memories 
of older music lovers and perhaps 
remind them of the days before the 
musical world lost its innocence in a 
welter of serialism, stochastic music, 
aleatoric composition and other mani¬ 
festations of the present age’s unquiet 
spirit and directionless meandering. 

The orchestra has all the usual 
merits and shortcomings of a typical 
French group — tone that is cool 
and sensitive rather than voluptuous, 
phrasing of the utmost refinement, and 
a tendency to make the French horn 
sound a little like a saxophone at times. 
Fruhbeck maintains an excellent bal¬ 
ance throughout despite an acoustic 
that tends to be a trifle more shallow 
than is customary today but not so 
shallow that detail is lost. Altogether 
an enjoyable performance, more truly 
nocturnal then most of its rivals. 

The companion piece, the “Harpsi¬ 
chord Concerto,” is much more modern 
in idiom, mixing in an extraordinary 
way a somewhat harsh vocabulary with 
Spanish sensuality. Falla uses his small 
combination fastidiously, influenced in 
his spare, thread-like lines by the 
Stravinsky of the neo-classical period. 
A surprising feature is the fact that 
Soriano can change so successfully the 
romantic touch he uses in the “Gar¬ 
dens” for the sharper sonorities called 
for in the “Haipsichord Concerto.” His 
large toned instrument is well balanced 
into the ensemble, but I found that, 
to get the best results from the record, 
less volume is needed for the harpsi¬ 
chord piece than for the “Gardens.” 

Those to whom the work is new 
and who can still remain receptive to 
unaffectedly beautiful sound should 
find much pleasure in its scented 
atmosphere. And to them I had better 
point out that despite the fact that 
the “Gardens” has an important solo 
part it is far from being a piano con¬ 
certo. Pallia uses the piano as an 
additional colour on his rich orchestral 
palette. It is sometimes dominant, at 
others fulfils only a very minor role, 
Gonzalo Soriano, who is better known 
as an occasional accompanist to Vic¬ 
toria de los Angeles than as a soloist, 
does so well here that I would like 
to hear more of him in his new role. 
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The Quiet Compact 
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Model 2000 from Sansui, the new¬ 
est, most original solid state AM/FM 
Multiplex Stereo Tuner Amplifier 
you could own. 

Quiet, sensitive and subtly de¬ 
signed, Model 2000 is the world's 
first truly compact receiver of San- 
sui quality capable of a full 100 
watts in power output and sheer 
fringe area sensitivity (1.8 micro¬ 
volts). Within the Sansui 2000, a 
new FET frontend, complete with 
5 IF stages and 4 limiters, take FM 
sensitivity and selectivity a bold 
step forward. A wider dynamic 
range and a power bandwidth from 
20 to 40,000 Hz with a distortion 
factor of less than 0.8% combine to 
raise this model far above compar¬ 
ably sized and priced solid states. 


To match the receiver's refined 
internal engineering, a newly de¬ 
signed black face has been added to 
the front panel. Only the functions 
the receiver is set to perform are 
visible when the power is turned 
on. 

Other new features include two 
AC outlets, A-B speaker system 
selectors and terminals for both 75 
and 300 ohm antennas. 

Model 2000—The Quiet Compact 
from the world's fastest growing 
audio-only specialist. 

Other Sansui models. 

Model 3000A Powerful 130 watt 
AM/FM Multiplex Stereo Tuner Am¬ 
plifier. Solid state. Bandwidth: 20 
to 40,000 Hz. Distortion: 0.8% or 
less. 


Model SR-4040 Low mass tubular 
tonearm type two-speed manual 
turntable. Frequency response: 15 
to 20,000 Hz. Wow and flutter: less 
than 0.08%. S/N ratio: better than 
46 dB. 

Model 400 Solid state AM/FM 
Multiplex Stereo Tuner Amplifier. 60 
watts. Bandwidth 20 to 50,000 Hz. 
Distortion: less than 1%. 

AU-777 Solid state Stereo Control 
Amplifier. 70 watts. Bandwidth: 20 
to 50,000 Hz. Distortion: less than 
0.5%. 


Soivsnuli 


Australia: SIMON GRAY PTY. LTD. 28 Elizabeth Street, Melbourne, Victoria, Australia / England: TECHNICAL CERAMICS LTD. (THE PLESSEY COMPANY) 

D,STR,BUTORS Vancouver, B.C. / South Africa: GLEN S (PTY) LTD. Johannesburg, South Africa / Singapore: WO 
KEE HONG (MALAYSIA) LTD. Singapore, 1 / Malaysia: WO KEE HONG (MALAYSIA) LTD, Kuala Lumpur, / Hong Kong: WO KEE HONG LTD. Hong Kone / 
SANSUI ELECTRONICS CORPORATION (U.S.A.) / SANSUI ELECTRIC COMPANY, LIMITED Tokyo, Japan g 
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DOCUMENTARY RECORDS 


Reviewed by 


“THE PERSECUTION AND ASSAS¬ 
SINATION OF JEAN-PAUL 
MARAT AS PERFORMED BY 
THE INMATES OF THE ASY¬ 
LUM OF CHARENTON UNDER 
THE DIRECTION OF THE 
MARQUIS DE SADE,” bv Peter 
Weiss. Original Motion Picture 
Soundtrack. Music. Translation by 
Geoffrey Skelton. Verse adapta¬ 
tion by Adrian Mitchell. Music 
by Richard Peaslee. United Art¬ 
ists Stereo SUAL-932,437. 

The release of this album is some¬ 
thing of an enigma for the reviewer. 
The play itself has not been seen in 
Australia except for a production in 
Perth in 1966, and the film of the play 
could run into trouble with our censor. 
This play is not for the squeamish, 
with its scenes of violence and cruelty 
set in an eighteenth-century madhouse. 
However, the play is regarded by many 
as one of the most significant to be 
written in the past 20 years. This re¬ 
cording is from the soundtrack of the 
film, which follows very closely Peter 
Weiss’ original play. 

The time 1808, just after the 
bloody years which followed the 
French Revolution. The Marquis de 
Sade, interned in the Charenton Asy¬ 
lum as a patient, has been producing 
plays with the inmates, including him¬ 
self, as actors. The play within a play 
which the actors are rehearsing con¬ 
cerns Jean-Paul Marat, a revolutionary 
leader who was stabbed in his bathtub 
by Charlotte Corday at the height of 
the revolution. As acted by the inmates 
of the asylum the play becomes a 
reality culminating m a horrifying 
murder scene. 

This album is concerned with the 
musical score and sound effects espe¬ 
cially written by Richard Peaslee with 
verse adaptation by Adrian Mitchell. 
The flow of the music is punctuated by 
groans and screams, and in the manner 
of a mad chorus the inmates break 
into strange chants which express their 
disillusionment, horror and occasional 
flashes of hope. The songs have in 
them the feeling of impending chaos 
and the fragmentary, disjointed thought 
processes of people in this particular 
environment. 

The recording technique for this 
album was unusual in that the sounds 
were taped on the set itself; the gain in 
atmosphere and immediacy is very ap¬ 
parent, but there has been some sacri¬ 
fice of fidelity. The difficulty of get¬ 
ting a good balance on the voices as 
the cast surges back and forth across 
the set must have been considerable, 
but the recording engineers have done 
as well as can be expected with such a 
“nightmare” assignment. 

I doubt if we will ever get the out¬ 
standing three-record set of the com¬ 
plete play done by the Royal Shake¬ 
speare Company, so this recorded 
glimpse at one of the strangest plays 
of the sixties is worth more than a 
passing mention. 


Glen Menzies 


POEMS OF THE SEA: POEMS OF 
VOYAGING AND DISCOVERY: 
POEMS OF LONDON, Read by 
Frank Duncan, Richard Johnson, 
Michael Hordern, Gary Watson, 
Tony Church, Prunella Scales, 
Peter Orr. Directed by George 
Rylands and Ian Scbtt-Kilvert. 
Argo EAF 90, EAF 106 and 
EAF 109. EP 45s. 

These three mini albums are well 
up to the standard of the others re¬ 
leased in this series, with the same care 
in the choice of poems in relation to 
the individual album titles. The EP 
45 format is just about ideal for this 
kind of thing allowing for a liberal 
selection of shorter poems or one or 
two longer works. 

“Poems of The Sea” contains only 
four poems, two of them by Matthew 
Arnold—a poet no longer very fash¬ 
ionable—but I’m glad once again to 
make the acquaintance of “Dover 
Beach” in which the poet looks over 
the sea and reflects on the confusions 
of his time. The poem ends with the 
famous lines;— 

“And we are here as on a darkling 
plain 

Swept with confused alarms of 
struggle and flight 

Where ignorant armies clash by 
night.” 

The other work by Arnold occupies 
all of side 2, but we have no quarrel 
with this long narrative poem occupy¬ 
ing so much tune on the disc, especially 
in the fine reading by Michael 
Hordern. Keats’ “Sonnet: On the Sea” 
and some stanzas from Byron’s “Childe 
Harold’s Pilgrimage” complete the 
recital. 

There is an obvious relationship in 
the next album, “Poems of Voyaging 
and Discovery,” including Words¬ 
worth’s sonnet “Where lies the land to 
which yon ship must go‘” and Robert 
Bridges’ “Whither, O splendid ship thy 
white sails crowding.” But for me the 
highlight is a reading by Gary Watson 
of the celebrated poem “Choosing a 
Mast,” by the South African poet Roy 
Campbell. This is one that I always 
seemed to skip in anthologies, but this 
little record has made me realise what 
I have been missing and I’m sure that 
it will strike others in the same way. 

In “Poems of London” we have a 
complete change of subject matter with 
no less than 10 poems which describe 
the many faces and moods of one of 
the world’s great cities. This eternal 
quality of London is captured by the 
juxtaposition of Louis MacNeice’s 
“Homage to Wren” (London in the 
Blitz), and “London Restored,” John 
Dryden’s reflections on the city that 
arose after the Great Fire of London. 
Blake’s sonnet simply called “London,” 
and W./H. Davies’ “The Sleepers,” are 
both about the tragedy and loneliness 
of the city’s poor. As a contrast 
Wordsworth’s famous “Sonnet com¬ 
posed upon Westminster Bridge” is 
included:— 

“Earth has not anything to show 
more fair.” 


A now largely unread poet, Thomas 
Hood, appears here with “Fog in 
November,” a virtuoso piece with its 
play on the word “no”:— 

“No sun, no moon, 

No morn, no noon, 

No dawn, no dusk, no proper time 
of day . . .” 

With so many poems about this city 
to choose from, the producer has suc¬ 
ceeded in paying an eloquent and 
honest tribute to this great metropolis. 
The reader’s voices on all three discs 
are well contrasted, and as usual a full 
text of all the poems is included. B 

NEW EQUIPMENT 
CABINETS 



With lift-up lid over player. Sliding 
door in front of amplifier compart¬ 
ment. Large storage space with four 
separates. Size: 36in wide, 17iin 


deep, 31 in high. 

Price 

Made and polished.$56.00 

Packing. $2.20 

Kit of Parts.$35.50 

Packing... $1.40 

Teak.Lxtra $6.50 


New Player Platform model 175 
is 16in x 14in x 3*in. Price $7.50 
for maple or walnut. Kit of parts 
$4.00. Teak 50c extra. Perspex 
cover, 5in high, $8.20 and $1.50 
extra if required hinged. 

Please specify cutout required. 



MODEL 186 


New Player Cabinet model 186 is 
9in high, 17in wide, 16± deep and 
5±in above shelf. Finished with 
attractive hinged, tinted perspex top. 
Price: $20.00 for maple or walnut. 

Kit of parts: $13.50. 

Teak: $1.00 extra. 

Free on. rail. 

Write for Catalogue and Player 
Guide 

H. B. RADIO SALES 

Manufacturers of Quality Radio and 
Radio Furniture for 36 years. 

103-105 Catherine Street, 
LEICHHARDT, SYDNEY. 
Telephone 56-5580. 
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HIGH PERFORMANCE! 
MEDIUM POWER! 
LOW COST! 


FULL 

STEREO CONTROLS 


o 

© 

© 

o 

© 

0 

© 

© 

© 


3- Position Selector Switch 

4- Position mode Switch 
—Mono Left, Mono Right, 
Stereo, Reverse 

Dual Concentric 
Treble Control 

Dual Concentric 
Bass Control 

Dual Concentric 
Volume/Balance Control 

Pilot Light Indicator 


Rumble Filter Switch 


Phase Reverse Switch 


Speaker-Headphone 
Selector Switch 

Headphone Jack 


SPECIFICATIONS 

Power Output: 12 watts per channel stereo. 24-watts 
monaural operation. Frequency Response: 20-100,000 
CPS ± 1 db at 1 watt, 50-50,000 CPS ± 1 db at 12 
watts. Hum and Noise: Mag Phone56 db below 


THE STAR SA-30 


rated output, Tuner—73 db below rated output. Dis¬ 
tortion: Less than 1% total harmonic distortion at 12 
watts (1 KC), less than .25% total harmonic distortion 
at 1 watt (1 KC). Sensitivity: Low Level (Mag Input) 
5mv at full ouput, High Level .6v at full output. 
Outputs: Dual 8 and 16 ohm impedance speaker out¬ 
puts. Dual Tape outputs. Tube Complement: Total of 
8, 3-12AX7, 4-6GW8. 1-5AR4. 


24-Watt Stereo Amplifier 



The Equal of Units 2 & 3 Times its Power & Price 


CHECK THESE 
QUALITY FEATURES 


Stereo Headphone Jack 

Independent Concentric Bass & 

Treble Controls For Each Channel 

Concentric Volume Balance Control 

|X Frequency Response: 20-100,000 CPS 
± 1 db at 1 Watt 

|X Hum & Noise—73 db Below Rated Output 

High Sensitivity Allows Use 
With All Stereo Cartridges 


Brilliant Stereo Performer... an amplifier with the wide-range frequency response, 
low distortion, low hum and noise characteristics you’d expect of amplifiers 2, even 
3 times its power rating and many times its price. A full range of control facilities 
has been provided v to assure complete Stereo capability and flexibility. Two dual 
concentric Bass and Treble controls provide separate and individual tone controls 
for each channel. A dual concentric volume Control acts as an independent level 
control for each channel and allows precise channel balancirfg. Fast, easy operation 
between Stereo, Reverse Stereo, Monophonic Left channel and Monophonic Right 
channel is furnished by a Mode switch. A selector Switch furnishes switching from 
Aux., Tuner or Phono music sources. In addition slide switches are included for: 
Rumble Filter (off-on) Phase (normal-reverse) and to take full advantage of the front 
panel Headphone jack a switch is provided for speaker or phone operation. Paired 
inputs located on the rear, panel accommodate any of the ordinary stereo sound 
sources—inputs are included for magnetic, crystal or ceramic cartridges; Tuner, 
tape or auxiliary (high output) plus Tape Out jacks for recording through your tape 
recorder. 

Beautifully styled in a low silhouette enclosure, color keyed to do justice to any 
decor. Ivory and gold front panel is contrasted by gold metal knobs and enclosure. 
Complete with cage and legs. Size: SVaLx^/sWxSV^'D. Shpg. wt., 20 lbs. 


A VAIL ABLE AT ALL GOOD 
HI-FI RETAILERS THROUGHOUT AUSTRALIA. 
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VARIETY FARE 

Reviews by: Neville Williams Harry Tyrer 
Jamieson Rowe Graeme Bell 


Urmrttmtal ISrroriiH 


LIFE IS A SYMPHONY. With Cam 
Floria and The Continentals. 
Stereo. Word (Gospel Film Min¬ 
istry) WST-8342-LP. 

Interest: Gospel musical program. 
Performance: Well rehearsed, pro¬ 
duced. 

Quality: Excellent. 

Stereo: Normal. 

The jacket notes introduce The Con¬ 
tinentals as a group of American young 
people, who have been formed into a 
dedicated Gospel Concert party under 
the leadership of a young Christian 
musician. Cam Floria. From the photo¬ 
graph, one would judge the party to 
comprise a miixed chorale of 25 and an 
orchestra of 15. 

On this album is a selection of thir¬ 
teen items which the group has pre¬ 
sented in cities throughout North 
America and Europe. As one might 
expect of such a program, the items 
vary widely in mood and style, from 
modern Gospel melodies, rallying songs 
through Negro spirituals to hymns 
of appeal. Every one reflects careful 
planning and arrangement, well bal¬ 
anced sound and evidence of meticu¬ 
lous rehearsal: Life Is A Symphony — 
I’m A Miracle—I Love To Tell The 
Story — Ezekiel Saw De Wheel — 
Cleanse Me — Whitened Fields — 
More Than Conquerors — Wasn’t That 
A Wonder? — Springs Of Living 
Water — Deep River — Psalm III — 
Break Thou The Bread Of Life — 
The Saviour Is Waiting. 

This is one that should appeal to 
all ages in the Gospel-oriented home. 
Recommended. (W.N.W.) 

★ ★ ★ 

MESSIAH (Handel)—Selections. Leo¬ 
pold Stokowski conducting the 
London Symphony Orchestra and 
the L.S.O. Chorus. Sheila Arm¬ 
strong, Norma Proctor, Kenneth 
Bowen, John Cameron; John All- 
dis, Chorus Master; Charles 
Spinks, harpsichord; Philip Led¬ 
ger, organ. Stereo, Decca SKLA 
4840. 

Interest: Timeless oratorio. 
Performance: Notable. 

Quality: Excellent. 

Stereo: Effective. 

As I picked up this album, I found 
myself speculating as to how many 
other such albums must have been 
issued through the years carrying the 
title “Messiah.” But, whatever the 
answer, this one is sure to attract its 
3hare of attention by: 

Its well-produced cover; 

The endorsement “phase 4 stereo”; 
The name Leopold Stokowski; 

The London Symphony Orchestra and 
Chorus; 

The capable group of soloists. 


Nor does any of the promise lapse. 
The cover notes are detailed and infor¬ 
mative. The stereo recording is clean, 
well balanced and well spread, with no 
suggestion of gimmickry. Leopold Sto¬ 
kowski, now in his 85th year, gives a 
firm lead but one which is never at 
variance with the spirit of the music 
itself. The orchestra is good, as also 
is the chorus and the group of featured 
soloists. 

The excerpts are available in dis¬ 
tinct bands for separate playing, should 
this be desired: Overture—Ev’ry Valiev 
Shall Be Exalted—And The Glory Of 
The Lord—Pastoral Symphony—Then 
Shall The Eyes Of The Blind Be 
Opened.. .He Shall Feed His Flock— 
Thy Rebuke Hath Broken His Heart. . . 
Behold And See If There Be Any 
Sorrow ... He was Cut Off . . . But 
Thou Didst Not Leave—Why Do The 
Nations—Hallelujah—I Know That 
My Redeemer Liveth—Since By Man 
Came Death—Amen. 

A Performance that I can readily 
recommend. (W.N.W.). 

★ ★ 

HIGHLIGHTS FROM HANDEL’S 
“MESSIAH.” Vienna State Opera 
Orchestra and Vienna Academy 
Chorus conducted by Hermann 
Scherchen. Leopold Simoneau, 
tenor; Nan Merriman, alto; Rich¬ 
ard Standen, bass; Pierrete Alarie, 
soprano. Stereo, Calendar SC 66- 
9,358. 

Interest: Oratorio highlights. 
Performance: Good. 

Quality: Good. 

Stereo: Good definition. 

After listening through the new 
Decca release reviewed above, I was 
prepared for this much older West¬ 
minster recording, re-released on the 
economy Calendar label, to be some¬ 
thing of an anti-climax. But not so. 

Overall, the solo work is at least as 
good and, in some respects, may even 
have the advantage. However, while 
the orchestra and chorus also give a 
good account of themselves, highlight¬ 
ed by close and selective microphone 
placement, they lack the sheer weight 
and cohesion of the forces under Sto¬ 
kowski’s baton. The sound is clean and 
incisive but, in my particular pressing, 
the pitch on side 1 was marginally 
disturbed on the inner tracks by a 
trace of groove swing—a point worth 
checking on. 

The “highlights” include: Comfort 
Ye My People—Ev’ry Valley Shall Be 
Exalted—And He Shall Purify — O 
Thou That Tellest Good Tidings—The 
People That Walked In Darkness — 
Pastoral Symphony — He Was Des¬ 
pised — Why Do The Nations So 
Furiously Rage — Hallelujah—I Know 


That My Redeemer Liveth — The 
Trumpet Shall Sound. 

Of the two versions, I have little 
doubt that most would prefer the new 
Decca but, if the price tag of the 
Calendar disc is more appropriate to 
your budget, it is well worth consider¬ 
ing. (W.N.W.). 

★ * ★ 

LOUIS AND THE GOOD BOOK. 
Louis Armstrong with the Sy 
Oliver Choir and the All-Stars. 
Mono, Calendar R66-249. 

Interest: Spirituals, Louis style. 
Performance: Dynamic. 

Quality: Normal. 

Nobody with any knowledge of the 
inimitable Louis Armstrong would 
expect anything but what they get on 
this album — a dynamic, highly indivi¬ 
dualistic performance of twelve spiri¬ 
tuals, gravel-voiced and punctuated 
with asides and ' occasional phrases 
from the famous trumpet. Behind him 
the Choir and the All-Stars sound 
almost square! 

The spirituals: Nobody Knows The 
Trouble I’ve Seen — Shadrack — Go 
Down Moses — Rock My Soul — 
Ezekiel Saw De Wheel — On My 
Way — Down By The Riverside — 
Swing Low, Sweet Chariot — Some¬ 
times I Feel Like A Motherless Child 
— Jonah And The Whale — Didn’t 
It Rain — This Train. 

I wouldn’t recommend it to any one 
who’s been brought up on a steady diet 
of Moody and Sankey hymn s but it 
should appeal to the younger genera¬ 
tion — and, of course, to Louis fans 
of all ages. (W.N.W.). 

★ ★ ★ 

HOW GREAT THOU ART. Elvis 
Presley, with The Jordanaires and 
The Imperials Quartet Mono, 
45EP, RCA 20440. 

With generous vocal and musical 
backing, lots of bass and a few simu¬ 
lated thunder rolls, Elvis comes up 
with a “modern” but nevertheless well 
presented version of the traditional 
Russian hymn. The tempo quickens 
progressively as he follows it up with 
“Somebody Bigger Than You and I,” 
“So High” and “By And By.” The 
quality is excellent mono so, if you're 
not averse to some Gospel with a beat, 
you’ll enjoy this one. (W.N.W.). 


SERVICE 

BILL TURNBULL offers you 
service on Hi Fidelity equip¬ 
ment tape Recorders, Com¬ 
munication Receivers and 
Electronic Test Equipment. 

25 years experience 
All work guaranteed 

BILL TURNBULL 

II ELLALONS ROAD, 
CREMORNE, N.S.W. 90 4825 
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OUTSTANDING FEATURES 



People in the know want 



....because it is composed of two 
heads facing one another and mo¬ 
unted where by their centers are 
slightly off, as shown in the dia¬ 
gram. This combination of bias 
and signal heads makes possible 
clearer responses than the ordi¬ 
nary conventional head, even at 
slow tape speeds. 


*4-track stereo/monaural recording and playback *3 speeds 
(1 Vs", 3y A , and iy z ips) plus 15 ips with 15 Ips adaptor kit 

*3 heads.CROSS-FIELD HEAD SYSTEM (Erase, recording 

playback and bias heads) ^Hysteresis synchronous 2-speed 
motor *High capacity 40W MUSIC POWER all silicon tran¬ 
sistor amplifier ^Shield type head for high S/N ratio *Wide 
CROSS-FIELD frequency response *Sound on sound *Auto- 
matic shut off, Automatic stop ^Automatic pinch wheel 
release, Automatic lever release *Two lever system for sure 
operation and robust construction *Track selector knob for 
simple selection between stereo and monaural *lnstant stop 
control with start button *Tape cleaner with release button 
♦Recording mode switch *Tone controls *Bass switch *Equa- 
lizer for each tape speed *Tape shifter in fast forward/re¬ 
wind operation *DIN jack, Stereo headphone jacks *Four 
digit index counter with reset button, VU meters ^Finely oil- 
finished wooden cabinet ^Vertical and horizontal operation 
♦Universal voltage selector (From 100V to 240V; 50/60 cps) 


tHAKAI 


AKAI ELECTRIC CO., LTD. 

HIGASHIKOJIYACHO OHTA-KU TOKYO JAPAN 


N.S.W.: Magnecord Australasia Pty., Ltd, 210 Clar¬ 
ence St., Sydney Victoria: Magnecord Sales & 
Service, 3-Albury Rd., North Balwyn Queensland: 
Magnecord Sales & Service, 399 Montague Bd., 
West End; Brisbane S.A.: Magnecord Sales & 
Service, 8 Arthur St., Unley 


86 


ELECTRONICS Australia, January, 1968 
















Instrumental, Vocal & Humour 


chestra under Szell give these romantic 
works all the ardour they require and 
the result is sheer delight from start 
to finish. 


THE LAND OF SMILES. New Eng¬ 
lish version by Christopher Has- 
sal. Music by Franz Lehar. The 
Sadler’s Wells Orchestra conducted 
by Vilem Tatisky. Mono, HMV 
Encore series OELP-0274. Also 
in stereo SOELP-9274. 

Interest: Tuneful operetta. 
Performance: Very good. 

Quality: Excellent. 

First presented in Vienna in 1923 
under the title “Die Gelbe Jacke’’ (The 
Yellow Jacket) Lehar’s operetta was 
received with relative indifference, Le¬ 
har subsequently re-shaped the operetta 
to take advantage of the unique tenor 
voice of Richard Tauber, whom he 
happened to meet shortly afterwards. 
Under a new title “The Land Of 
Smiles,’’ the operetta was re-presented 
with Tauiber in 1929 in Berlin, and 
this time it was acclaimed. 

Charles Craig, the tenor in this Sad¬ 
ler’s Weils production, sings in a style 
which is remarkably reminiscent of 
Tauber, being supported in fine style 
by Elizabeth Fretwell, June Bronhill 
and Peter Grant. 

The story line, bringing together old- 
world Vienna and Peking of the same 
era, is set out briefly on the jacket 
and ties together the thirteen tracks: 
Overture — This Was A Wonderful 
Day — Never Take It To Heart — 
Smliling — The Prophet Of The Blue 
Pagoda — The a deux — Serenade — 
Love Let Me Dream Again — The 
Equation — Love, I Surrender To 
Your Mystery — If Yearning Could 
Carry Me Home Again — On The 
Pai-ho — Finale, Act Two. 

Combining a fine performance by 
each of the soloists, a clean, noise- 
free recording and the economy of the 
Encore label, this mono version is ex¬ 
cellent buying. I imagine the stereo 
version would be better again, with its 
potential ability to present the orchestra 
to better advantage. (W.N.W.) 

★ ★ ★ 

BELOVED MELODIES BY THE 
GREAT MASTERS. Orchestra of 
the Vienna Promenade Concerts 
conducted by Boris Mersson. Syn¬ 
chro stereo, Concert Hall SMS- 
2473. (Concert Hall Record Club 
Pty. Ltd., 55 Pynnont St, Pyr- 
monf, 2009. 

Interest: Classical snippets. 
Performance: Routine. 

Quality: Clean. 

Stereo: Limited. 

If you are one of those who like 
your classics in small, familiar 
excerpts, this album will have an auto¬ 
matic appeal. It contains twelve tracks 
on the two sides, each the subject of an 
explanatory paragraph on the jacket. 
Included are: Melody In F (Ruben- 
stein) — Espana (Waldteufel) — Waltz 
In B Minor (Chopin) — Neapolitan 
Dance (Tchaikovsky) — Cradle Song 
(Grieg) — Fur Elise (Beethoven) — 
(Ave Maria Schubert) — The Bee’s 
Wedding (Mendelssohn) — Romance 
(Tchaikovsky) — Waltz (Dvorak) — 
Che Faro Senza Euridice (Gluck) — 
Jesu, Joy Of Man’s Desiring (Bach). 

In itself, the presentation is pleasant 
enough to justify consideration by any¬ 
one to whom this particular group of 


selections might appeal. But, person¬ 
ally, if I am to listen to excerpts, I 
generally prefer those played by one 
or other of the big-name orchestras 
and well-known conductors. (W.N.W.). 

★ * ★ 

MOZART WORKS. Sir Adrian Boult 
conducting the Vienna State Opera 
Orchestra. Calendar (Festival) 
stereo SC66-9,3bO. Available in 
mono. 

Interest: Orchestral classics. 
Performance: Rather placid. 

Quality: Reasonable. 

Stereo: Normal. 

This is a fairly old recording which 
has been in existence to my knowledge 
for at least nine years, but it has worn 
very well and is still good value at the 
Calendar price. Here, the great G minor 
Symphony (No. 40) is coupled with 
“Eine Kleine Nachtmusik” — two of 
Mozart s finest orchestral works, or at 
least, two of the most enjoyable. 
Boult’s Mozart sounds a trifle old- 
fashioned, and one couki wish for a 
little more of the urgency of some of 
today’s younger conductors, especially 
in the first movement of the symphony 
which to my mind sounds too self- 
satisfied and placid. After all, this is 
supposed to be Mozart’s most an¬ 
guished and restless music. Apart from 
this small quibble, there is little to 
complain about in Boult’s handling of 
these two great works. Despite its age, 
the disc’s sound quality is of good 
standard (H.A.T.) 

★ ★ ★ 

INCIDENTAL MUSIC to A Midsum¬ 
mer Night’s Dream (Mendelssohn) 
and Rosamunde (Schubert). The 
Cleveland Orchestra conducted by 
George Szell. CBS stereo 

SBR 235234. Available in mono. 
Interest: Popular classics. 
Performance: First-rate. 

Quality: Excellent. 

Stereo: Normal spread. 

There can be few music lovers who 
do not have an enduring affection for 
these two beguiling works, with their 
wealth of expressive and felicitous 
melodies. The great Cleveland Or- 


Szell takes a very expansive view of 
Rosamunde and takes no less than 101 
minutes to get through the overture. 
The result is that he cannot accom¬ 
modate the Ballet Music No. 1 with 
its appealing second section — a sad 
omission indeed. The selection there¬ 
fore comprises Overture — Entr’acte 
— Ballet Music No. 2. It would be 
quite impossible to accommodate the 
whole of the Mendelssohn “Dream” 
music on one side, and as there is 
no chorus or vocalists, the sung pieces 
are omitted as well as some of the 
minor items. This leaves: Overture — 
Scherzo — Nocturne — Intermezzo — 
Wedding March. It is a pity that Tita- 
nia’s Lullaby “Ye Spotted Snakes” could 
not be included. This is a delightful 
record, (however, beautifully recorded 
in high quality sound. (H.A.T.) 

★ ★ ★ 

THE NEW MOON. (Sigmund Rom¬ 
berg). Encore (E.M.I.) stereo 
SENC 9257. Available in mono. 

Interest: Popular musical. 
Performance: Mostly good. 

Quality: Normal good quality. 
Stereo: Good spread. 

There is some fine singing in this 
studio performance of songs from 
“New Moon” with baritone Gordon 
Macrae performing nobly with his 
robust voice, which is admirably suited 
to the role of Robert. The Roger Wag¬ 
ner Chorale gives excellent support. 
Unfortunately, the disc as a whole is 


We have a large range 
of pre-recorded 
tapes and records 
always in stock. 

P. CARTER RADIO & 
TV SERVICE 

KINGSGROVE ROAD. 

KINGSGROVE, (on fhe ramp) 

PHONE: 50-3150. 




ACOS 


REPLACEMENT CRYSTAL CARTRIDGES 


Acos 90 Series — a brand new family of four pick-up 
cartridges, covering all the main types needed to-day, 
each fitted with Diamond Stylus at no extra cost. 

GP91-1 Replaces GP67-1G MONO CRYSTAL $5.95 

GP91-2 Replaces GP67-2G HIGH OUTPUT 
MONO CRYSTAL $5.95 

GP92 MONO CERAMIC $6.55 

GP93 Replaces GP73-2A STEREO CRYSTAL $7.55 

GP94-1 Replaces GP81 STEREO CERAMIC $7.95 

GP94-5 STEREO CERAMIC FOR TRANSISTOR 
AMPLIFIERS $8.95 


fitted with 

DIAMOND 

Stylus at no extra cost. 


TECHNICAL DATA SHEETS SENT FREE ON REQUEST 
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• AUDIOPHILES • MUSIC LOVERS * 
• BEGINNERS! • 


Come to our Demonstration Lounge 
— and we’ll turn it on! 

This is a unique service — a noise-free studio *(4th 
Floor), helpful advice, resident technicians, competitive 
prices and comprehensive guarantees. Come in and 
listen to authentic stereo reproduction in the informal 
atmosphere of our Demonstration Lounge and let your 
own ears be your guide to the system for you. 


AMPLIFIERS 

Trio 

Armstrong 

Monarch 

Leak 

Fisher 

Telefunken 

Maxamp 

Sony 

PLAYERS 

Dual 
Elac 
Garrard 
J. H. 

SPEAKERS 

Wharfdale 

Goodmans 

Fisher 

Empire 

Telefunken 

Jordan Watts 

Orion 

Kef 

Leak 


CARTRIDGES 

A.D.C. 

Empire 

Piezo 

Deram 

Shure 

ACCESSORIES 

Loudspeaker Enclosures 

Fabric 

Innerbond 

Cable 

Din Plugs 

Dust Bugs, etc. 

Klenzatape, etc. 

Headphones 

A wide range of other famous 
makes are also available. 


STereI 


C 


systems 


W.C.WEDDERSPOON PTY. LTD. 

4th Floor, Shorter House, 193 Clarance Street 
(Between King and Market Streets), Sydney. 29-6681. 


marred by a wooden performance from 
Dorothy Kirsten in the feminine lead 
role of Marianne. Miss Kirsten sings 
as though her mind is on other things 
for most of the time. However, recor¬ 
dings of this once so popular work are 
not all that thick on the ground, and 
since this one costs only $2.50, it is 
well worth considering by those on a 
limited budget. 

The selection' includes all the best 
known numbers: Prelude and opening 
chorus—Marianne—The Girl on the 
Prow—Softly, as in a Morning Sun¬ 
rise—One Kiss—Wanting You—Lover 
Come Back to Me—Try Her Out at 
Dances—Finale. This recording is pre¬ 
sumably a reissue, hut appears to be of 
fairly recent vintage. Sound quality 
and stereo are of good standard. 
(H.A.T.) 

★ ★ ★ 

SCHEHERAZADE. Op. 35. Rimsky- 
Korsakoff. Vienna State Opera 
Orchestra, conducted by Hermann 
wScherchen. Stereo. Calendar 
SC66-9359. 

Interest: Colourful classic. 
Performance: Good. 

Quality: Some surface “prickle.’* 
Stereo: Normal. 

As with “Messiah,” reviewed else¬ 
where in these columns, it would be 
difficult to say just how many per¬ 
formances of Scheherazade have been 
recorded on LP discs, or how all 
these performances would compare, one 
with the other. Perhaps lit is sufficient 
to say that this one by Scherchen and 
the Vienna State Opera Orchestra, 
highly regarded when originally issued 
by Westminster, still rates well and 
commends itself at the new economy 
price. 

The sound is clean and well balanc¬ 
ed with plenty of dynamic range but 
the surface does suffer from a 
few old-fashioned crackles, especially 
at the start of side 2. 

My other criticism «is that Festival 
has omitted the notes that came with 
the original pressing and this could 
be an especial disadvantage to those 
not familiar with a work like this. 

In brief, the music has to do with 
a Sultan who distrusts women, 
places himself under a vow to put 
to death each of his wives after their 
first nuptial night. But the beautiful 
Scheherazade postpones her fate by tel¬ 
ling him entrancing stories: (1) The Sea 
and the Vessel of Sinbad; (2) The Tale 
of the Prince and the Young Princess; 
of the Prince of Kalendar; (3) The 
Young Prince and the Young Princess; 
(4) Festival at Bagdad. There is a 
return to the Siinbad theme, a crescendo 
as the shiip is wrecked and the Sultan, 
overwhelmed by love for this beguil¬ 
ing spinner of tales, forgets his bitter 
vow. (W.N.W.) 

★ ★ ★ 

THE WRIGHT TOUCH. George 
Wright At The Wurlitzer Pipe 
Organ. Stereo, Calendar SR66- 
9,341. Also in mono R66-34I. 

Interest: The big Wurlitzer. 
Performance: Very capable. 

Quality: Excellent. 

Stereo: Normal. 

The Wright Touch has been around 
for some time on the Dot label and 
will be well-known to Wurlitzer organ 
enthusiasts. It happens to be the first 
of a series made by George Wright on 
his own privately installed instrument 
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Reader's Digest Album 

POP PIANO FAVOURITES. Four-record 
set available only from Reader’s 
Digest Association, price $11.99. 
Stereo or mono. 

Interest: Keyboard artistry. 
Performance: Excellent throughout. 
Quality: First class. 

Stereo: Widely spread. 

It is difficult to do full justice to these 
splendid “Reader’s Digest” sets in a short 
review. Certain things we may take for 
granted, such as the high-quality sound, 
flawless pressings and the superb pack¬ 
aging—these have always been features 
of these albums. What makes this set a 
really worthwhile proposition is the imagi¬ 
nation and care which has gone into 
the selection of the numbers and the 
very fine artists who perform them. All 
this adds up to wonderful entertainment 
and at the “Reader’s Digest” price is 
very good value for money. 

Space will allow only a brief survey 
of the contents, and each disc will be 
treated in turn. 

RECORD I. Music for Listening and 
Dancing, played by Frankie Carle on 
piano with rhythm quintet. Frankie Carle 
is so well known for his relaxed brand 
of playing that he really needs no intro¬ 
duction. He is at his smoothest and most 
tuneful here and is backed by a very 
sweet-sounding combination of vibes, 
guitar, bass and drums. He plays mainly 
the tunes of the twenties and thirties, 
including By Bye Blues—When You Wish 
Upon a Star—Miss Annabelle Lee—One 
Night of Love—Lullaby of the Leaves— 
Let’s Fall in Lave—»*and many more, all 
arranged in the traditional ballroom-dance 
forms. 

RECORD 2. Cocktail Piano. The Denis 
Wilson Quartet. This features beautifully 
relaxed playing by Denis Wilson accom¬ 
panied by guitar, bass and brush-swept 
drums. Tune titles are: Buttons and Bows 
—The Nearness of You--Tangerine—Out 
of Nowhere—My Silent Love—Mona Lisa 
—Heart and Soul—Louise—To Each His 
Own—Lover—Two Sleepy People. A fine 
disc for relaxing at home. 


and, as such, benefits from carefully 
planned acoustics and microphone 
placement. This Calendar release pro¬ 
vides the opportunity of acquiring an 
excellent theatre organ collection at a 
modest price. 

Very well presented are: Begin the 
Reguine — Caravan — Moon River — 
That’s My Desire—September Song— 
Lazy River—Cruising Down the River 
—Love Is a Many Splendoured Thing 
—Fascination—Again—Indian Love 
Call. 

The surface is quiet, the quality 
clean and the stereo used to good ad¬ 
vantage. (W.N.W.) 

★ ★ ★ 

LIBERACE AT THE AMERICANA. 
Recorded Hve at the Royal Box, 
Americana Hotel of New York, 
Mono, Calendar R66-345. 

Interest: Mr Candelabra. 
Performance: He went over. 
Quality: Exceptionally good. 

It’s easy to make cracks about Libe- 
race; he makes quite a few himself, 
in fact. But there’s no denying his 
ability and his showmanship—qualities 
that are heard to very good advantage 
in this segment of a live performance. 
In it, he does a Broadway medley, a 
Paris medley, some old piano 
roll blues, a bit of singing and a soft- 
shoe routine, which I remember having 
seen on television. I would personally 


iiiiiiimiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiimiiimiiiiiiiiiiiiiiiiiiiiitHmim 

RECORD 3. Rhythm Rhapsodies. 
Douglas Gamley, piano, with orchestra. 
Douglas Gamley is an expatriate Austra¬ 
lian who has done very well in London as 
a conductor, composer and arranger as 
well as a performer on piano. Here he 
conducts his own band in his own 
arrangements, and very good it all sounds 
too. The tracks are: Walk in the Black 
Forest—It’s Only a Paper Moon—Lullaby 
of Broadway—Stranger on the Shore— 
Walking My Baby Back Home—Lisbon 
Antigua—Anna—These Foolish Things— 
Canadian Sunset—All of Me—Moonglow 
—Don’t Get Around Much Any More. 

RECORD 4. The Happy Piano Twins 
Quintet. As a complete contrast to the 
predominately relaxed atmosphere of the 
first three discs, record 4 indulges in a 
high-spirited display of keyboard pyro¬ 
technics. The artists are not named, but 
the sleeve note says they are two highly 
regarded professional musicians from New 
York, who prefer to remain anonymous. 
Apparently they do this kind of thing 
occasionally for their friends, and for 
their pains have been dubbed the Key¬ 
board Keystone Kops. After hearing their 
antics on the keyboards of two pianos, 
it is easy to see why. This is tremendous 
fun, full of sly humour and downright 
rowdiness with the two soloists racing 
madly about but always blending with 
absolute precision. Somewhere around 
there is a supporting group, but one is 
seldom aware of the fact—the Twins 
dominate throughout. Occasionally one 
pounds the keys of a honky-tonk piano 
(in one track they both do so). 

In this fashion, they gallon through 
the following tunes: Jave—Honeysuckle 
Rose—Limehouse Blues—Alley Cat— 
Nola—After You’ve Gone—Down 
Yonder—Twelfth Street Rag—Colonel 
Bogey March—Kitten on the Keys—Old 
Piano Roll Blues—Dizzy Fingers—After 
the Bali. 

All the pieces are fully annotated on 
the record sleeves. The sound quality is 
absolutely first class in this set, and the 
record surfaces are conspicuously free of 
blemishes. (H.A.T.) 


have been quite happy to listen to the 
rest of the show—had the LP been 
long enough! (W.N.W.) 

★ * ★ 

THE CARTER FAMILY ALBUM. 
Maybelle, Anita, Helen and June 
Carter, with Bob Johnson. Lib¬ 
erty (Festival) mono LYL-32-645. 

Interest: Country and western. 
Performance: Authentic. 

Quality: Good. 

This is not the original Carter 
Family—they gave up singing 25 years 
ago—but it is in direct line of descent, 
as it consists of Maybelle Carter, the 
guitarist and singer of the original 
group, with her trio of charming 
daughters, Helen, June and Anita. 
They are joined by Bob Johnson, a 
family friend. They sing 12 of the 
songs with which the original Carters 
laid the foundation of country and 
western singing as we know it today: 
Bury Me Beneath the Willow—The 
Little Black Train—The Picture on 
the Wall—Little Moses—Waves on the 
Sea—Maple on the Hill—Black Jack 
David—Anchored in Love—Sinking in 
the Lonesome Sea—We Parted by the 
Riverside—Just Another Broken Heart 
—•111 Be All Smiles Tonight. 

This latest Carter family sounds 
rather more harmonious than the orig¬ 
inal group, which was characterised by 
a grating, deadpan type of delivery. 


If you want 

STEREO 

EQUIPMENT 

You'll deal better with 

H. B. RADIO SALES 


JANUARY SPECIALS 


PALACE 8 WATT AMP. and 2 
MAGNAVOX 8 W.R. 
speakers .. .... .. .. $50.50 

PIONEER SA400 amplifier (ilw 
RMS per channel) and 2 GOOD¬ 
MAN’S Twin Axiom 10 Speakers 

in 3cf cabinet.$208.00 

With TRM40 Peak Amp. . $222.00 
D.P. SLIMLINE enclosure to suit 
lOin and 12in speakers $18.50 
Cabinet Kit only . . . . $10.50 

MAGNAVOX or ROLA design 
slimline cabinet with 8 W.R. (V.C. 
15, 8 or 3 ohms) or 8 CMX 

speaker fitted. $26.50 

Cabinet Kit only. $10.50 

MAGNAVOX 12 W.R. and 3 T.C 
Tweeter with Crossover network 
in 3 C.F. cabinet; J material $41.00 
GOODMANS design 3 CF Cabinet 
and Twin-axiom 10 speaker, tin 

material. . . $54.00 

Cabinet Kit and Speaker . $44.20 

WHARFEDALE design. 3 CF 
cabinet (R3) tin material and Gol¬ 
den 10 speaker. $57.00 

Cabinet Kit and Golden 10 

Speaker. $47.00 

Special quotes for other 
Wharfedale or Goodman speakers. 

Available in Maple , Walnut 
or Rosewood colours. Teak 
veneer $1 extra for Slimline and 
Bookshelf models . $3.00 extra 

for others. 


PI AYMASTER Bookshelf Speaker 
System. Complete, $30. 
Cabinet kit only $7. 

All other parts, including speakers, 
inner bond, etc., $15.40. 
MULLARD Mini BS Unit. 

Kit of parts, including Cabinet, 
made and polished, speakers, inner- 
bond and condenser, $21.50. 
Unit complete, $25. 

PL AYMASTER Super Bookshelf 
System, Complete, $40.50. 
Cabinet kit only $10.50. 

All other parts, including speakers, 
inner bond, etc,, $25.00. 

Teak, $1.00 extra. 


Postage. N.S.W., $1.00; Qld.. Vic.. 

Tas.. $1.40; other States. $2.00. 

SPECIAL QUOTES^ 

For Complete Sets Based On 

LEAK — MAXAMP — PEAK 
— PIONEER — QUAD — 
SANSU1 — STAR — TRIO. 

Write for Stereo Catalogue 


H. B. 


SALES 


Manufacturers of Quality Radio and 
Radio Furnitura for 36 years 

103*105 Catherine Street, 
LEICHHARDT, SYDNEY 

Telephone 56-5580 
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After more than two years of research the engineers at 
Rank Wharfedale Ltd. have finally solved the problems 
associated with small speaker systems. Up till now these 
have been limited frequency response and loss of musical 
quality. 

The new Wharfedale “Denton” features a specially designed 
H.F. pressure unit and an entirely new 8" bass/mid-range 
reproducer. The size of the “Denton” is only 9 3 A" x 15" 
x 9" but overall frequency response is 65-17,000 Hz.! 

The new pressure unit is the first ever made by Wharfe¬ 
dale and features “Acoustiprene”, the lightest material 
used in speaker manufacture; the unit gives smoother, 
cleaner treble performance. 

A “Flexiprene” roll surround is used in the 8" diameter 
bass speaker — a long throw-voice coil reproduces bass 
registers without restraint or collapse. A paper cone is 
specified as research at Wharfedale indicates that a well 


designed paper cone is far more sensitive to musical 
sound than plastics or man-made fibres. 

The combination of these two units in the “Denton” 
provides a surprisingly wide range and superlative musical 
balance — really big Wharfedale sound in a bookshelf 
size enclosure. Finish of the 
“Denton” is in carefully selected 
oiled teak or polished-walnut 
veneer. 

When you first listen to the 
Wharfedale “Denton” you will find 
it hard to believe; after several 
weeks you will still wonder how 
Wharfedale succeeded in putting 
big Wharfedale sound into an 
extremely compact speakersystem! 



WHARFEDALE 



Australian National Distributors: 



Head Office: 

28 Elizabeth St., Melbourne, Vic. Tel. 63 8101* 
Sydney Office: 

22 Ridge St., North Sydney, N.S.W. Tel. 92 3890 


INTERSTATE REPRESENTATIVES: 

A.C.T.: Australian Physical Laboratories, P.0. Box 225, Canberra City. 

Tel. 4 3010 (Mr. J. E. Howe) 

N.T.: Pfitzner’s Music House, Smith Street, Darwin. Tel. 3801 
Q'land: Sydney G. Hughes, 154-158 Arthur St., New Farm, Brisbane. Tel. 58 1422 
S.A.: Eilco Sales Pty. Ltd., 7-9 Osmond Terrace, Norwood, S.A. Tel. 63 4844 
Tas.: K. W. McCulloch Pty. Ltd., 109 York Street, Launceston. Tel. 2 5322 
W.A.: Athol M. Hill, 613-615 Wellington Street, Perth. Tel. 21 7861 
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Otherwise, allowing for the difference 
in sound quality, I suppose these new 
tracks are not all that different from 
the old Carter flanrily discs of 30 and 
40 years ago. If you want authenticity 
in your country and western, you 
can't get more authentic than this, 
unless you are prepared to accept the 
reissues of the original Carters and pay 
the penalty of poor sound quality. 
(H.A.T.) 

★ ★ ★ 

BELAFONTE ON CAMPUS. Harry 
Beiafonte. RCA stereo LSP-3779. 
Available on mono. 

Interest: Folk singer. 

Performance: Versatile artistry. 
Quality: Very good. 

Stereo: Normal. 

Sometime last year, Harry Beiafonte 
made a tour taking in 40 colleges, 
where he sang for tne students. Each 
concert was packed to capacity, and 
by the end of the tour, Beiafonte had 
played to a quarter of a million 
students. The tracks on this disc were 
not taken from actual performances, 
but in a studio at the conclusion of 
the tour. However, all the songs are 
taken from those used by Beiafonte 
during the tour. 

Beiafonte could legitimately lay 
claim to being the most popular folk 
singer of today. The reasons for this 
are probably many, but I believe the 
most significant to be the varied treat¬ 
ment he accords to the songs. These 
are of widely differing styles, 
and Belafonte’s approach to each is 
individual, the treatment of each num¬ 
ber varied according to his assessment 
of its needs. Here we have traditional 
and modern folk tunes, love ballads, 
protest songs and humorous ditties: 
Roll, On, Buddy—The Hand I Love— 
The Last Thing On My Mind—Delia— 
The Far Side of the Hill—Waly, Wlaly 
—Sail Away Ladies—The First Time 
Ever—Hold On to Me Babe—Those 
Three Are On My Mind—The Dog 
Song. Never once during the 12 tracks 
does one feel any sense of sameness 
or find one’s attention straying. Excel¬ 
lent support is provided by guitarists 
Ernie Calabria and A1 Scbackman, and 
Bill Salter on bass. (H.A.T.) 

★ ★ ★ 

IOSH WHITE. Josh White, vocalist, 
with instrumental accompaniment 
Universal Record Club mono 
UM-699. 

Interest: Negro folk singer. 
Performance: Lacks variety. 
Quality: Below standard. 

Josh White gives us a generous 16 
tracks in this selection, featuring folk 
songs which originated in widely sepa¬ 
rated parts of the English-speaking 
world (including Australia) and over a 
period of nearly three centuries. Thus 
there is no cause to complain about 
lack of variety in the material. How¬ 
ever, I do complain about the lack 
of variety in the treatment. Mr White 
treats every song as though it is a 
negro spiritual, and takes considerable 
liberties with melody and tempo to pull 
them all into the same mould. He 
tends to rush through the first part of 
every phrase and dwell on the last 
note. This is enough to send any folk 
purist into a state of apoplexy, while 
even the more tolerant are likely to 
find it tiresome by the end of track 16. 

The selection comprises: I Gave My 


Love a Cherry—Molly Malone—Green 
Grass Growing All Around—The Lass 
with the Delicate Air—Lord Randall, 
My Son — Watercress — Waltzing 
Matilda—John Henry—Strange Fruit 
—Nobody Knows You When You Are 
Down and Out—Evil Hearted Man— 
Jelly, Jelly—Sometime—Frankie and 
Johnny—Back Water Blues—Josh and 
Bill Bhies. 

The technical quality of the disc is 
well below par. There is rather noti¬ 
ceable tape hiss, traces of pre-echo 
and some distortion. (H.A.T.) 

★ ★ ★ 

JAN PEERCE ON BROADWAY. 
With orchestra conducted by Le- 
Roy Holmes. Stereo, Universal 
Record Club U-853. 

Interest: Famous tenor. 
Performance: “King size.” 

Quality: Normal. 

Stereo: Limited. 

As the notes point out, Jan Peerce 
has proved himself equally at home 
at New York’s Metropolitan Opera, or 
on-stage in Las Vegas or, yet again, 
before motion picture and television 
cameras. There is no doubt as to his 
ability to impress but I personally 
found these unvarying opera-sized ver¬ 
sions of Broadway hits anything but 
relaxing: 

Maria—The Sweetest Sounds—I’ve 
Grown Accustomed To Her Face — 
What Kind Of A Fool Am I—Love 
Makes The World Go Round—Till 
There Was You—Theme From Exodus 
—If Ever I Would Leave You— 
Shalom—Make Someone Happy— 
They Say It I(s Wonderful—Climb 
Every Mountain. 

One you had better judge for your¬ 
self. (W.N.W.) 

In Brief . . . 

LAWRENCE WELK SWINGS THE 
CLASSICS. Dot (Festival) stereo 
SZL-932,600 (or mono). 

Swinging the classics is not a new 
technique but, in any case, I feel the 
tunes play a minor role in this selec¬ 
tion. What is an outstanding feature 
of the disc is the excellent instrumental 
work of Lawrence Welk’s band and 
the superb arrangements by the young 
New York musician Charles Aler- 
tine. With this combination, it would 
not matter very much what tunes they 
were using as material—I am sure 
they could make even “Little Bo Peep” 
sound like first class music. However, 
the tunes are also very well chosen in 
the main, and comprise melodies from 
Coppelia—Scheherazade — Martha — 
Mozart Sonata in C; also arrangements 
of the following: Haunting Melody 
(Cates) — Andalucia (Lecuona) — 
Pa vane (Ravel)—Andantino (Mozart) 
—Poe me (Fibieh) — One Fine Day 
(Puccini)—Mdody in F (Rubdnsteih). 
Sound quality and stereo are excellent. 
(HAT.) 

★ ★ ★ 

STRINGS IN TEMPO. Victor 
Sylvester and his Silver Strings. 
Regal (E.M.I.) compatible stereo 
SREG 1015. 

With their accent on strict tempo 
and smooth delivery, these tracks are 
excellent for dancing and, of course, 
Victor Sylvester has specialised in 
making records primarily for this pur- 


SAVE YOUR RECORDS . . . USE THE 
UNIVERSAL NIKKA-LUSTRE 
TONE ARM LIFT! 

This beautifully finished and functional 
universal tone arm lift will fit all tone arms 
... the lowering action is pneumatically 
dampened and extremely smooth. Risk of 
record damage may now be 
eliminated, including Sales 
Tax ... .. ..... 


$8.50 


TANDBERG TAPE RECORDERS 

Write now for an EMQ on the Tandberg 
“Series 12” and the Tandberg 6-4X. De¬ 
liveries are made strictly in sequence once 
a firm order has been placed . . . but 
demand still exceeds supply. 

KEF SPEAKER SYSTEMS 

Ask for an EMQ on the KEF system of your 
choice; copies of reviews are available for 
most current KEF speaker systems. 

NEW BASS REPRODUCER FROM 
DECCA-KELLY 

The Model DK-1 12 in. woofer is the unit 
used in the Kardioid enclosure. Total flux 
is 250,000 maxwells. Frequency response 
is 30-5000 Hz. and the recommended 
Xover is at 2V2 kHz. Transient peaks of 
up to 100 watts will not damage the 
voice coil assembly. For normal con¬ 
tinuous use rating is 35 
watts R.M.S. Price inc. Ayio CA 
Sales Tax . 3)40.DU 

DECCA-KELLY RIBBON TWEETER Mk. II 

Long regarded as the most effective and 
advanced tweeter available for domestic 
speaker systems, the Mk. II Kelly has 
extreme clarity and is 
priced at only (Including 
Sales Tax) .. .. . 


$39.00 


ACOUSTIC LENS FOR TWEETER 

For use with the Mk. II Decca-Kelly 
tweeter . . . considerably improves HF dis¬ 
persion. Greater “spread” 
costs only (including Sales 5Q 

NEW SOUND MODEL SAQ-203 SOLID 
STATE MAG. SENS. STEREO AMPLIFIER 
. . . ONLY $64.50! 

Measuring only 10%” x 4”, the SAQ- 
203 is rated at 6 watts R.M.S. In each 
channel and has a frequency response of 
30-20,000 Hz. Input sens. Is 3 mV. for 
magnetic cartridges. An attractive die-cast 
front panel surrounds all essential controls. 
18 low noise transistors. Headphone Jack, 
scratch filter and mode 
switch are standard. In- CA 

eluding Sales Tax .. $04.DU 

HIGH FIDELITY STEREO PHONES COST 
LESS AT ENCEL ELECTRONICS! 

Several wide range stereo headsets are 
now available including the new model 
Sonics HS-304. This headset is very com¬ 
fortable and response is extremely good 
over the complete sound spectrum. Price 
is $12.50; a bargain basement cost for a 
headset of this calibre. From Sweden 
comes the Pearl ’phones . . . made by 
P.M.L. These ’phones are particularly sensi¬ 
tive and are high impedance (400 ohms). 
Fitted with ear muffs for long periods of 
fatigue-free listening. Pearl price $19.50. 
Sonics HS-304 (Illustrated) $12.50 includ¬ 
ing Sales Tax. 


CASSETTE RECORDERS 

If you’re looking for a cassette type re¬ 
corder, write or call at your nearest Encel 
Stereo Centre for an EMQ. We are not at 
liberty to reveal the current cash prices 
for popular cassette recorders through ad¬ 
vertising. 

MICRO DUST PICK-UPS 

This most effective record cleaner auto¬ 
matically removes dust and 
static charges as the record aa rA 
is being played... $O.DU 



i 


ELECTRONICS 
(STEREO) PTY. LTD. 

Head Office: 

431 Bridge Rd., Richmond, Victoria 3121. 
Tel. 42 3762. 

Sydney Store: Ground Floor, 2SM Budding 

257 Clarence Street, Sydney, N.S.W. 2000. 
Tel. 29 4563, 29 4564. 

‘Wholesalers ‘Trade-ins accepted 

Australia’s Greatest Hi-Fi Centre 
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NEW All TRANSISTOR STEREO AMPLIFIER 
ULTIMATE IN DESIGN—LONG DEPENDABILITY 


MODEL 
C 2 0 0 



$98.00 

Freight Extra 


POWER OUTPUT: 12 watts per channel R.M.S. (24 watts total). 

FREQUENCY RESPONSE: From 20 cycles to 20,00 0 cycles plus/minus 
HARMONIC DISTORTION: Less than 1 per cent. 

HUM AND NOISE: Aux. 70db Mag. 50db. 

INPUT SENSITIVITY: Mag. 3mv. tape head 3mv., Aux. 

EQUALIZER: Mag. RIAA. Tape hd. NARTB. 

TONE CONTROL: Bass SOc/s plus/minus 12db. Treble 
LOUDNESS CONTROL: 50c/s plus 12db. 

RUMBLE FILTER: 50c/s minus 8db. 

DIMENSIONS: 13 3/8in wide, 4 1/8in high by lOin deep. 

PROVISION FOR STEREO HEADPHONES WITH SPEAKER-HEADPHONE SWITCH. MOUNTED IN OILED WALNUT TIMBER CABINET 
The above C200 amplifier supplied with the new Garrgrri 60 MK 11 changer with cue control and fitted with Sonatone 9TA ceramic cartridge 
and diamond stylus and two Magnavox 8WR or 10WR high fidelity dual cone speakers. 


ldb. 

150ntv, Tuner 150mv. 
lOkc/s plus/minus 12db. 


$165*00 Freight extra. 


HI-FI STEREO EQUIPMENT BY CLASSIC 

Based on the R. & H. Playmaster 118 and 101 Amplifiers with these added features: 


• Loudness control giving bass boost at low volume. 

• Scratch Fiber. 

• Provision for tape recorder with separate record-play switch. 


• Calibrated dial available for all {States showing main stations in 
larger type. 

• Fully 


SPECIFICATIONS COMMON TO BOTH UNITS 

• Inbuilt high gain tuner with a frequency coverage of 530 to 1.600 K.C. • EM84 tuning indicator giving accurate tuning with ease. • Two 
channel tone control stage with separate bass and treble controls. • Input facilities with switching for pick-up and stereo or mono tape recorder 
for record of play back. • Chassis is plated and mounted in attractive and durable metal case finished in grey with control panel in black and 
•liver with matching knobs. • Valves used:—* 6GW8. 12AX7 or I2AU7, 6AN7, 6N8, EM84 and 2 210 diodes. Dimensions 15Vi” x 5V4” x 11”. 


118 UNIT WITH TUNER 

• Output 8 wafts per channel (16 watts). 

• Incorporating Ferguson type O.P. 412 grain oriented output trans¬ 
formers giving a frequency response of 20 to 30,000 cycles. 

$115.SO (£57/1$/). 

110 AMPLIFIER WITH GARRARD CHANGER. 

AND HI-FI SPEAKERS 

Type 50 MK II changer fitted with 9TA Sonatone ceramic cartridge and 
diamond stylus and two Magnavox 8WR or Rola 8CM. Sin Hi-Fi 
speakers. 


$160.00 (£80/-/-). 


FREIGHT EXTRA. 


101 UNIT WITH TUNER. 

• Output 11 watts per channel (22 watts). 

• Incorporating Ferguson type O.P. 447 grain oriented output trans¬ 
formers giving a frequency ^ 20 to 30,000 cycles. 

101 AMPLIFIER WITH GARRARD CHANGER. 

AND HI-FI SPEAKERS 

Type 60 MK II changer fitted with Sonatone 9TA ceramic cartridge and 
diamond stylus and two Rola 12PX 12in speakers or two Philips 9710 
dual cone Hi-Fi 8in speakers. 


$190.00 (£9$/-/->. 


NEW AMPLIFIERS AND TUNERS BASED ON THE 
PLAYMASTER 106 AND 107 


107 AMPLIFIER AND 
TUNER 
$79.50 

FREIGHT EXTRA 


107 AMPLIFIES 

• Output 5 watt* per 
channel (10 watts). 
Ferguson output trana- 
formers with a re¬ 
sponse of 30 to 20,000 
cycles. 

• Valves used: 

6AN7, 6N8, 2— 

12 ATT, 2—6BQ5. and 
6CA4 rectifier. 



106 AMPLIFIER AND 
TUNER 
$104.00 

PRIIGHT IXTRA 


SPECIFICATIONS COMMON TO BOTH UNITS 

• Inbuilt high-gain tuner with a frequency coverage of 530 to 1.600KC. 

• Two-channel tone control stage with separate bass and treble controls. 

• Switching facilities for pick-up and stereo or mono tape recorder for record or play-back. 

• Loudness control giving bass boost at low volume. 

• Chassis plated and mounted in attractive metal case finished In grey with control 

B anel in silver and black with matching knobs and switches, 
dimensions: 13V&in x 5V4in x llin. 

• Fully guaranteed. 


16$ AMPLIFIER 

• Output 8 watts per 
channel 06 watts). Fer¬ 
guson grain oriented out¬ 
put transformers with a 
response of 20 to 30.000 
cycles. 

• EM84 tuning Indicator. 

• Valves used 6AN7 6N8, 

12AU7 or 12AX7. 4 — 

6GW8 and 2 — OA210 
rectifiers. 


THI ABOVE AMPLIPIIRS SUPPLIED WITH THI NIW GARRARD 1,000 CHANGIR WITH ROHITTI CARTRIDGE AND 

TWO MAGNAVOX 8WR OR ROLA BCMX HI-FI SPEAKERS 

107 $116.75 FRIIGHT IXTRA 106—$141.25 

CLASSIC RADIO 

245 PARRAMATTA ROAD, HABERFIELD, N.S.W. PHONE 71-2145 
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pose for many years. Nine of the 
tunes are taken from the work of Cole 
Porter written originally for stage 
shows and film between the two world 
wars: It’s All Right With Me—You 
Do Something to Me—Love for Sale— 
I’ve Got My Eyes on You—So in 
Love—After You—Allez Vous Eh—Go 
Away—I Love you Samantha—True 
Love. The remaining three tracks are 
Pagan Love Song—Paradise — Would 
You. This appears to be a new record¬ 
ing in good quality compatible stereo, 
despite the low price tag. (H.A.T.) 

★ ★ ★ 

HAMMOND A GO GO. Eddie Bax¬ 
ter, Hammond organ, with rhythm 
group. Stereo. Calendar SR66- 
9,333. 

When the title is to be “Hammond 
A’Go Go,” there are probably few 
organists better able to give it expres¬ 
sion than Eddie Baxter. With some 
capable assistance from a rhythm group 
and an organ with full stereo facilities, 
he presents some lively and 
entertaining versions of popular 
favourites: Cucamonga Choo Choo— 
Walk On The Wild Side—The Girl 
From Ipanema—Nightingale — Street 
Of Dreams — Hello Dolly — Stormy 
Weather — Stella By Starlight—Sweet 
Georgia Brown — Satin Doll — When 
Joanna Loved Me — The Breeze and 
I. Technically, the quality is excellent. 
(W.N.W.) 

★ * ★ 

OUR GOLDEN FAVOURITES. Fer- 
rante and Teicher with orchestra. 
United Artists (Festival) stereo 

SUAL 932617 (or mono). 

United Artists are currently 

releasing a series of discs in the 

“Golden Favourite” series, which 

apparently are similar in scope and in- 



Graeme 


Bell 


Says . . . 


SOUL MEETING — RAY CHARLES 
and MILT JACKSON. Calendar, 
stereo. SR66-9,230. Also on mono 

Interest: Vibes and Piano. 
Performance: Warm. 

Quality: Satisfactory. 

Stereo: Superfluous. 

This was a great get-together of 
kindred spirits and some very beautiful 
jazz was produced which greatly in¬ 
fluenced musicians with a similar ap¬ 
proach all over the world. 

“Hallelujah I Love Her So,” “Blue 
Genius,” “Soul Meeting” and “Love 
On My Mind” were recorded in New 
York in 1962 with Ray Charles, piano; 
Milt Jackson, vibraharp; Percy Heath, 
bass; Art Taylor, drums; Kenny Bur¬ 
rell, guitar and in “X-Ray Blues” 
Charles also plays alto and electric 
piano. 


tentiion to the “The Best Of . . .” series 
of another company. Here we have 
the popular piano duo team Ferrante 
and Teicher, as usual with an 
orchestra of rather large proportions, 
playing a selction of tunes which they 
judge to be among the best of those 
they have played in their numerous 
recordings of recent years. This is a 
very good selection of varied tunes, 
and, of course, the pianists perform in 
their usual polished style, with abso¬ 
lute precision as they each make their 
individual contribution. Tunes include: 
The Impossible Dream — Dominique 

— Yellow Bird —A Walk in the 
Black Forest — Temptation — Alley 
Cat. Technically, the disc leaves noth¬ 
ing to be desired. Specially recom¬ 
mended to Ferrante and Teicher fans. 
(H.A.T.) 

★ ★ * 

THE LOOK OF LOVE. Claudine. 

A&M Records (Festival) Stereo 

SAML 93260$ (or mono). 

Claudine is apparently Claudine 
Longet, wife of popular singer Andy 
Williams. On the cover picture, she is 
depicted as a sweet little girl with big 
wide open eyes and cute smile. Her 
style of singing exactly matches this 
visual image—her voice is weak and 
childish, designed to appeal to the pro¬ 
tective instincts of the male I should 
say, rather than to the motherly in¬ 
stincts of the female sex. Her voice is 
quite often lost among the volume of 
sound produced by the supporting orch¬ 
estra, and one feels that she should ask 
for a smaller orchestral group in future 
recordings. The 12 tracks include 
Man in a Raincoat — Think of Rain 

— How Insensitive — Manha de Car- 
naval — Good-day Sunshine — The 
End of the World. The disc has excel¬ 
lent sound and stereo spread. (H.A.T.) 


“Bags Of Blues,” however, was re¬ 
corded in 1957 with Oscar Pettiford 
on bass, Billy Mitchell on tenor, 
Skeeter Best on guitar, Connie Kay 
on drums and of course Charles and 
Jackson. 

I am indebted to Eric Child of the 
A.B.C. for all of the above informa¬ 
tion, none of which Festival has sup¬ 
plied. 

★ ★ ★ 

KID ORY’S CREOLE JAZZ BAND. 

Good Time Jazz, mono. MI2022. 

Interest: New Orleans Jazz. 

Performance: Spirited. 

Quality: Good remasters. 

These 16 tracks, recorded in Holly¬ 
wood in 1944 and 1945, are without 
a doubt amongst the most important 
recordings of New Orleans Jazz ever 
made. Kid Ory had given up music and 
had not played his trombone for nine 
years when, with the revival of interest 
in New Orleans Jazz, he was persuaded 
to make a comeback. Orson Welles 
hired Ory*s new band for a period of 
13 weeks on his radio session and 
shortly afterwards Nesuhi Ertegun ar¬ 
ranged the recording session which 
made history. 

Mutt Carey is the trumpet player; 
Buster Wilson is on piano; Ed Gar¬ 
land on bass; Alton Redd and Minor 
Hall share the drum stool, and Omer 



at the end of January 


Yes, at last we're moving ... to our 
new, modern, larger premises at 342 
Kent Street. Here in our High Fidelity 
Showroom and acoustically designed 
demonstration studio you will be able 



to choose equipment in a quiet and 
pleasant "browse around" atmosphere 
assisted by our knowledge and exper¬ 
ience gained in over 20 years in the 
Audio and Hi-Fi equipment business. 

MOVING SPECIALS IN 
EQUIPMENT COMBINATIONS 

1. New Trio TKI50T solid state am¬ 
plifier 13 watts per channel - Dual 
1015 Turntable with Shure M44-7 
cartridge - 2 Wharfed.ale Super 8 
RS/DD speakers in I cubic foot teak 
enclosures . $305.00 

2- Pioneer SA400 stereo amplifier I I 
watts per channel - Dual 101 OS de¬ 
luxe player with Shure magnetic car¬ 
tridge - 2 ROLA-PLESSEY MINI4FI 
2 speaker systems. 

BARGAIN ONLY.$298.00 

2 Wharfedale "LINTON" loud¬ 
speaker systems new Trio TKI SOT 
solid state amplifier 13 watts per 
channel - new Dual 1015 player with 
Sh ure M75G cartridge. 

REAL VALUE at . $359.03 

4 New Trio TK250E solid state 
stereo amplifier - Dual 1019 turn¬ 
table - Shure M55E elliptical car¬ 
tridge - 2 Leak Mk I I Sandwich 
loudspeaker systems. HIGH QUAL¬ 
ITY, LOW COST at $563.00. 


ARROW 

ELECTRONICS PIY. LID. 

432 KENT STREET, 29-8580 
New address from end of January, 
342 KENT ST., 29-8580 S 29-6731 
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Peter Clark of Magnetic Sound 
says: 


“My new Tape Exchange 
plan makes history with 
this 3-point offer on 
pre-recorded music.” 



WORLD’S LARGEST 
TAPE CLUS OFFER 

Join the world’s largest TAPE EXCHANGE CLUB at Magnetic 
Sound (for .only $10, of free when you buy a tape recorder) 
and receive these benefits immediately — 

20% Discount on Pre-recorded Tapes 

Choose from thousands of titles in Tape Library, stacked 
floor to ceiling with mono, stereo, cartridge and musicassette 
recordings — new releases, pop, classic, musical comedy, 
etc. — at list prices from $5.95 to $10. 

10% Discount on All Accessories 

Scoop savings for tape recorder owners every time they 
buy reels, microphones, speakers, extras, etc. 

Exchange any Music Tape for Another 

After you buy any pre-recorded tape, or a dozen, for gifts, 
for parties (at 20% saving), you can swap for any others — 
for only $1 exchange fee each. This offer is now available 
to anyone throughout Australia, whether or not they buy a 
tape recorder. 



Membership Card 

Made out to you or one of 
your family or friends, it 
immediately wins all the 
above savings. No tape • re¬ 
corder purchase needed. A 
gift for $10. Why not include 
the first tape — less 20% ? 

If you do buy a tape record 
er you save another $10! 
With every tape recorder 
from Magnetic Sound, you 
receive full Tape Club 
membership, card included 


a valuable Gift! 


7?lcufHetoSowtd 



— all above discount and 
tape exchange CDEEf 
benefits for. . . F IyUJliI 


■ Write for FREE Catalogue of pre-recorded tapes & details. 



387 GEORGE ST., SYDNEY from Kodak 29-3371 


PARRAMATTA: 20 Macquarie Street (in Murray Bros. Arcade). G35-0830 


Simeon and Darnell Howard share 
tunes on clarinet. 

There are vocals tin Creole patois 
and some of the tunes are Creole Song 
—Ory’s Creole Trombone — Maple 
Leaf Rag — South-Panama — Weary 
Blues. 

Originally on Crescent records, all 
16 masters have been acquired by 
Good Time Jazz and completely re¬ 
processed. 

★ ★ ★ 

GRAEME BELL and his ALL STARS 
—TRAD JAZZ, Calendar. Mono 
R66-252. 

Interest: Australian Trad Jazz. 
Performance: Lively. 

In June, 1962, I brought Bob Barn¬ 
ard up from Melbourne and formed 
the first jazz band I’d had since my 
old Melbourne group broke up in 
1952. The ten years in between were 
all taken up with general commercial 
musical work. Three things kicked the 
band on—our own weekly National 
TV Show, a recording for Pix Maga¬ 
zine followed by a five-year contract 
with Festival. This album, the first of 
four recorded for Festival (along with 
many EP’s and Singles), was released 
in 1962 in Australia and the following 
year in New Zealand. 

Personnel is as follows: Bob Barn¬ 
ard, trumpet; Norm Wyatt, trombone; 
Laurie Gooding, clarinet; Alan Geddes, 
drums; John Allen, bass; Harry Har¬ 
man, banjo and guitar. On “That’s A 
Plenty” and “South,” Harry Harman 
plays sousaphone and Bill Townsend 
is on banjo. I myself am on piano. 

Titles include: Hindustan—New Or¬ 
leans — Memphis Blues — While We 
Danced At The Mairdi Gras—River- 
boat Shuffle—Ba:!n St. Blues and In A 
Persian Market. 

It may be of interest to those who 
have never attended a record session 
that 19 takes were recorded of In A 
Persian Market and that the final re¬ 
sult which you hear on this album is 
made up of takes 6, 8, 9 and 14, all 
expertly spliced by the deft hands of 
Robert Ired-ale who produced our re¬ 
cordings. It must have paid off because 
this particular track made the hit 
parade as a single and a best seller. 

★ ★ ★ 

THE GREAT JAZZ PIANO OF 
PHINEAS NEWBORN JR. Con¬ 
temporary Records. Stereo S3611. 
Also on mono. 

Interest: Brilliant piano technique. 
Performance: Masterly. 

Quality: Crystal-dear realism. 
Stereo: As above. 

Here we have one of the truly great 
jazz pianists today playing nine tunes, 
all written as jazz compositions: 
“Celia” by Bud Powell, “This Here” 
by Bobby Timmons, ^Domingo” by 
Benny GoLon, “Prelude To A Kiss” 
by Duke Ellington, “Well You 
Needn’t” by Thelonious Monk, “Four” 
by Miles Davis, “Way Out West” by 
Sonny Rollins and two of his own 
originals “Theme For Basie” and “New 
Blues.” On Side 1 his accompanists 
are Leroy Vinnegar, bass and Milt 
Turner, drums; and Side 2 Sam Jones, 
bass and Louis Hayes, drums. 

This is a most enjoyable down-to- 
earth swinging jazz piano, full of a 
variety of moods and tempos, with a 
prod i go us technique under much more 
mature control than was apparent on 
his first records. D 
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AUSTRALIAN TELEVISION STATIONS 


mm 




Area 


Canberra 


Call 


A.C.T. 


ABC 

CTC 


Channel/ 

Polarity 


3-V 

7-V 


New South Wales 


Sydney 

ABN 

2-H 

ATN 

7-H 


TCN 

9-H 


TEN 

10-H 

Bega-Cooma 

ABSN 

8-V 

Broken Hill 

ABLN 

2-V 


+BKN 

7-V 

Cent. Tablelands 

ABCN 

1-V 


CBN 

8-V 

Cent. W. Slopes 

ABQN 

5-V 

CWN 

6-V 

Grafton-Kempsey 

ABDN 

2-H 

NRN 

11-H 

Illawarra 

WIN 

4-H 


ABWN 

5A-H 

Manning River 

ABTN 

1-V 

ECN 

8-V 

Murrumbidgee 

ABGN 

7-H 

MTN 

9-H 

Newcastle 

NBN 

3-H 


ABHN 

5-H 

Richmond-Tweed 

ABRN 

6-H 


RTN 

8-H 

S.W. Slopes 

ABMN 

0-H 

RVN 

2-H 

Upper Namoi 

ABUN 

7-H 

NEN 

9-H 


Ana 


Call 


Channel 

Polarity 


Victorio 


Melbourne 

ATV 

0-H 


ABV 

2-H 


HSV 

7-H 


GTV 

9-H 

Ballarat 

ABRV 

3-H 


BTV 

6-H 

Bendigo 

ABEV 

1-V 

BCV 

8-V 

Goulburn Valley 

ABGV 

3-V 

GMV 

3-V 

Latrobe Valley 

ABLV 

4-H 

GLV 

10-H 

Mildura 

ABMV 

4-H 


STV 

8-H 

Murray Valley 

ABSV 

2-V 

Upper Murray 

ABAV 

1-H 

AMV 

4-H 


Queensland 


Brisbane 


Cairns 

Darling Downs 

Mackay 

Rockhampton 


TVQ 

ABQ 

BTQ 

QTQ 

♦ABNQ 

♦FNQ 

ABDQ 

DDQ 

ABMQ 

tMVQ 

ABRQ 

RTQ 


Area 


Channel/ 

Polarity 


New South Woles 


Armidale 

Bateman’s Bay- 
Moruya 

Bonalbo 

Cooma 
Glen Innes 

Goulburn 

Kyogle 

Lithgow 


Mudgee 

Murwillumbah. 
Snowy Mountains 
(Khancoban) 
Walcha 


NEN-9 

ABUN-7 

tABWN-5A 
WIN-4 
ABRN-6 
RTN-8 
CTC-7 
tABUN-7 
t NEN-9 
tABC-3 
tCTC-7 
ABRN-6 
RTN-8 
ABCN-1 
CBN-8 

(Mod, 

tCWN-6 

♦CWN-6 

tABQN-5 

RTN-8 

AMV-4 
t NEN-9 
tABUN-7 


Victoria 


Alexandra 


Eildon (via 

Alexandra) 


fABGV-3 

fGMV-6 

tABGV-3 

tGMV-6 


1-H 

4- H 

9-H 

11-H 

3-V 

5- V 
10-V 

0-H 

3-V 

0-V 

10- V 
3-V 
5-V 

5- V 

6- V 
1MHz) 

9-V 

11- V 
11-V 

5-H 

10-H 

1-H 

5-H 


5-H 

10-H 

1-H 

3-H 


Area 

Nhill 

Orbost 

Portland 

Swan Hill 
Warnambool- 

Port Fairy 


Parent 

Station 

tABRV-3 

tABLV-4 

tABRV-3 

tBTV-6 

BCV-8 

ABRV-3 

BTV-6 


Queensland 


Cardstone Village 
Cracow 
Gympie 
Monto 

N. Townsville 


Tasmania 


Gowrie Park 
Queenstown-Zeehan 

Rosebery-Renison B. 
(via Queenstown) 

St. Mary’s-Fingal 

S. Launceston 

Stanley 

Swansea-Bicheno 

Taroona 


TNT-9 

ABT-2 

TVT-6 

ABT-2 

TVT-6 

tABNT-3 

tTNT-9 

ABNT-3 

TNT-9 

ABNT-3 

TNT-9 

TVT-6 

TVT-6 


0-H 

2- H 
7-H 
9-H 
9-H 

10-H 

3- H 
10-H 

4- H 

6- H 
3-H 

7- H 


TRANSLATOR STATIONS 


♦TNQ-7 

tTRQ-7 

tABWQ-6 

tABWQ-6 

tABTQ-3 


Channel 

Polarity 

5 

2-V 

4-H 

11-H 

11-V 

2-V 

9-V 


5-V 

5-H 

4-V 

2-V 

10-H 


1-H 

4-H 

8-H 

1-H 

10- H 
1-H 

11- V 
1-H 

11-V 

1-V 

6-V 

J8-H/V 

8-H 


Area 

Call 

Channel 

Polarity 

Southern Downs 

ABSQ 

1-H 


SDQ 

4-H 

Townsville 

ABTQ 

3-H 


TNQ 

7-H 

Wide Bay 

ABWQ 

6-V 

WBQ 

8-V 

South 

Australia 


Adelaide 

ABS 

2-H 


ADS 

7-H 


NWS 

9-H 


SAS 

10-H 

South East 

ABGS 

1-H 


SES 

8-H 

Spencer Gulf N. 

ABNS 

1-V 

tGTS 

4-V 

Western Australia 

Perth 

ABW 

2-H 


TVW 

7-H 


STW 

9-H 

Bunbury 

BTW 

3-H 

ABSW 

5-H 

C. Agricultural 

ABCW 

4-H 

S. Agricultural 

ABAW 

2-V 

tGSW 

9-V 


Tasmania 


Hobart 

N.E. Tasmania 


ABT 

TVT 

ABNT 

TNT 


2- H 
6-H 

3- H 
9-H 


FREQUENCIES 


Channel 

0 

1 

2 

3 

4 

5 

5A 


Frequen 
MHz 

45-52 

56-63 

63-70 

85-92 

94-101 

101-108 

137-144 


Channel 

6 

7 

8 

9 

10 
11 


Frequency 

MHz 

174-181 

181-188 

188-195 

195-202 

208-215 

215-222 


All stations with a call sign commen¬ 
cing with AB belong to the National Tele¬ 
vision Service operated by the Austra¬ 
lian Broadcasting Commission. All others 
are privately owned commercial television 
stations. 

♦Temporary stations. 
tProjected Stations. 

§Not yet determined. 
tH-Swansea, V-Bicheno. 
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AUSTRALIAN BROADCAST STATIONS 


MEDIUM-WAVE STATIONS 


Call 

Location 

Frequency 

KHz 

Authorised 
Power KW 

Call 

Location 

Frequency 

KHz 

Authorised 
Power KW 

6DL 

Dalwallinu, W.A. .. . 

n 

530 

10 

4WK 

Warwick, Qld. 

880 

*2 

4KZ 

Innisfail, Qld. 


530 

2 

5 AN 

Adelaide, S.A. 

n 890 

10 

2KM 

Kempsey, N.S.W. . . . 


530 

2 

6BY 

Bridgetown, W.A. . . 

900 

2 

3UL 

Warragul, Vic. 


530 

2 

7AD 

Devonport, Tas. 

900 

*2 

4QL 

Longreach, Qld. ..... 

n 

540 

10 

2LM 

Lismore, N.S.W. 

900 

2 

7SD 

Scottsdale, Tas. 


540 

2 

4QO 

Eidsvold, Qld. 

n 910 

10 

2CR 

Orange, N.S.W. 

n 

550 

50 

4QB 

Maryborough, Qld. . . 

n 910 

10 

4AM 

Atherton, Qld. 


560 

2 

4VL 

Charleville, Qld. 

920 

*2 

7BU 

Burnie, Tas. 


560 

*2 

2XL 

Cooma, N.S.W. 

920 

*2 

2ML 

MurwMuimbah, N.S.W. 

n 

560 

0.2 

6NA 

Narrogin, W.A. . 

920 

2 

6WA 

Wagin, W.A. 

n 

560 

50 

3UZ 

Melbourne, Vic. 

930 

5 

3WV 

Horsham, Vic. 

n 

580 

50 

4QY 

Cairns, Qld. 

n 940 

2 

4QR 

Brisbane. Qld. 

n 

590 

50 

7ZR 

Hobart, Tas. 

n 940 

10 

4AT 

Atherton, Qld. 

n 

600 

*4 

2UE 

Sydney. N.S.W. 

950 

5 

7ZL 

Hobart, Tas. 

n 

600 

10 

4AY 

Ayr. Qld. 

960 

2 

6NM 

Northam, W.A. 

n 

600 

0.2 

3BO 

Bendigo, Vic. 

960 

2 

|6PH 

Port Hedland, W.A. . 

n 

600 

2 

6TZ 

Bunburv, W.A. 

960 

2 

2FC 

Sydney, N.S.W. 

n 

610 

50 

5DN 

Adelaide. S.A. 

970 

2 

3AR 

Melbourne, Vic. 

n 

620 

50 

6KG 

Kalgoorlie. W.A. 

980 

2 

7QN 

Queenstown, Tas. 

n 

630 

0.2 

2GZ 

Orange, N.S.W. 

990 

2 

4QN 

Townsville, Qld. 

n 

630 

50 

3 HA 

Hamilton. Vic. 

1000 

2 

5CK 

Port Pirie, S.A.. . 

n 

640 

10 

6PM 

Perth, W.A. 

1000 

2 

6AL 

Albany, W.A. 

n 

650 

0.4 

4RO 

Rockhampton, Qld. . . 

1000 

2 

8DR 

Darwin, N.T. 

n 

650 

2 

4CA 

Cairns. Qld. 

1010 

2 

2NU 

Tamworth, N.S.W. . . 

n 

650 

10 

6GE 

Geraldton. W.A. 

1010 

2 

2BH 

Broken Hill, N.S.W. . 


660 

0.2 

41P 

Ipswich, Qld. 

1010 

2 

6GF 

Kalgoorlie, W.A. 

n 

660 

2 

7EX 

Launceston. Tas. 

1010 

2 

2CO 

Albury, N.S.W. 

n 

670 

10 

2KY 

Sydney, N.SW. 

1020 

5 

6BE 

Broome, W.A. 

n 

670 

.05 

3DB 

Melbourne. Vic. 

1030 

5 

8KN 

Katherine, N.T. 

n 

670 

.05 

5PI 

Crystal Brook. S.A. ... 

1040 

2 

2KP 

Kempsey, N.S.W. 

n 

680 

10 

2UH 

Muswellbrook N.S.W. 

n 1040 

1 

8TC 

Tennant Creek, N.T. . 

n 

680 

.05 

2CA 

Canberra, A.C.T. . . . 

1050 

2 

4KQ 

Brisbane. Qld. 


690 

10 

4SB 

Kingaroy, Old. 

1060 

2 

6WF 

Perth, W.A. 

n 

690 

50 

2RG 

Griffith. N.S.W. 

1070 

*2 

2NR 

Grafton, N.S.W. 

n 

700 

50 

6WB 

Katanning, W.A. 

1070 

2 

7NT 

Launceston, Tas. 

n 

710 

10 

2MO 

Gunnedah. N.S.W. .. 

1080 

*2 

4QW 

St. George, Qld. 

n 

710 

10 

7HT 

Hobart. Tas. . 

1080 

2 

6CA 

Carnarvon, W.A. 

n 

720 

0.2 

4MI 

Mount Isa, Qld. ... 

n 1080 

02 

4QA 

Mackay, Qld. 

n 

720 

2 

6IX 

Perth, W.A. 

1080 

2 

7QT 

Queenstown, Tas. 


720 

0.5 

3LK 

Lubeck. Vic. 

1090 

2 

2TR 

Taree, N.S.W. 

n 

720 

0.2 

7LA 

Launceston, Tas. 

1100 

2 

5CL 

Adelaide, S.A. 

n 

730 

50 

4LG 

Longreiach, Old. 

1100 

2 

2BL 

Sydney, N.S.W. ...... 

n 

740 

50 

6MD 

Merredin. W.A. 

1100 

2 

4QS 

Toowoomba, Qld. 

n 

750 

10 

2UW 

Sydney, N.S.W. 

1110 

*5 

2AN 

Armidale, N.S.W. 

n 

760 

.05 

4BC 

Brisbane. Qld. 

1120 

2 

2NB 

Broken Hill, N.S.W. . 

n 

760 

1 

2AD 

Armidlale, N.S.W. . .. 

1130 

2 

{6BS 

Busselton, W.A. 

n 

760 

2 

3CS 

Colac, Vic. 

1130 

2 

3LO 

Melbourne, Vic. 

n 

770 

50 

6CI 

Collie, W.A. 

1130 

2 

6VA 

Albany, W.A. 


780 

2 

2HD 

Newcastle. N S.W. . . 

1140 

2 

2KA 

Katoomba, N.S.W. .. 


780 

2 

2WG 

Wagga. N.S.W. 

1150 

2 

4TO 

Townsville, Qld. 


780 

2 

4MB 

Maryborough, Qld. . . 

1160 

2 

4QG 

Brisbane, Qld. 

n 

790 

10 

SPA 

Penola. S.A. 

n 1160 

2 

5RM 

Renmark, S.A. 


800 

-2 

2CH 

Sydnev, N.S.W. 

1170 

5 

2BA 

Bega, N.S.W. 

n 

810 

10 

3KZ 

Melbourne. Vic. 

1180 

5 

6WN 

Perth, W.A. .. 

n 

810 

10 

2NZ 

Jnverell. N S.W. 

1190 

2 

9RB 

Rabaul, P.N.G. 

n 

810 

2 

5KZ 

Adelaide. S.A. 

1200 

2 

2GL 

Glen Innes, N.S.W. . . 

n 

820 

10 

4 GG 

Gold Coast. Old. 

1200 

2 

6GN 

Geraldton, W.A. .... 

n 

830 

2 

2GF 

Grafton. N.S.W. 

1210 

2 

3GI 

Sale, Vic. 

n 

830 

10 

6KY 

Perth. W.A. 

1210 

2 

6ED 

Esperance, W.A. 

Rockhampton, Qld. . . 

n 

840 

1 

3YB 

Warrnambool, Vic. . . 

1210 

2 

4RK 

n 

840 

10 

4AK 

Oakey, Qld. 

1220 

2 

2CY 

Canberra, A.C.T. .... 

n 

850 

10 

2NC 

Newcastle. N.S.W. . . . 

n 1230 

10 

7HO 

Hobart, Tas. 


860 

2 

8DN 

Darwin, N.T. 

1240 

2 

6AM 

Northam, W.A. 


860 

2 

3TR 

Sale. Vic. 

1240 

2 

4GR 

Toowoomba, Qld. . . . 


860 

2 

2DU 

Dubbo. N.S.W. 

1250 

2 

6DB 

Derby, W.A. 

n 

870 

2 

9PA 

Port Moresby. P.N.G. 

n 1250 

2 

2GB 

Sydney, N.S.W. 


870 

5 

3SR 

Shepparton, Vic. 

1260 

2 

6PR 

Perth, W.A. 


880 

2 

2SM 

Sydney, N.S.W. 

1270 

5 
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MW Stations - contd. 


Call 


Location 


Frequency Authorised 
KHz Power KW 


3AW 

Melbourne, Vic. 

1280 

5 

2TM 

Tamworth, N.S.W. .. 

1290 

2 

4BK 

Brisbane, Qld. .. 

1300 

2 

SAD 

Adelaide, S.A. 

1310 

2 

3BA 

Ballarat, Vic. 

1320 

2 

4NA 

Nambour, Qld. 

1320 

2 

4BU 

Bundaberg, Qld. 

1330 

2 

3SH 

Swan Hill, Vic. 

1330 

2 

2LF 

Young, N.S.W. 

1340 

2 

3GL 

Geelong, Vic. 

1350 

2 

4GY 

Gympie, Qld. 

1350 

2 

2 NX 

Bolwarra, N.S.W. 

1360 

2 

2LT 

Lithgow, N.S.W. 

1370 

0.5 

5SE 

Mount Gambler, S.A. . 

1370 

0.5 

4LM 

Mount Isa, Qld. 

1370 

2 

2GN 

Goulburn, N.S.W. ... 

1380 

2 

4MK 

Mackay, Qld. 

1380 

L 

4BH 

Brisbane, Qld. __ 

1390 

2 

2PK 

Parkes, N.S.W. 

1400 

2 

2KO 

Newcastle, N.S.W. ... 

1410 

2 

3XY 

Melbourne, Vic. 

1420 

5 

2WL 

Wollongong, N.S.W. . 

1430 

2 

3CY 

Maryborough, Vic. ... 

1440 

2 

2MW 

Murwillumbah, N.S.W. 

1440 

2 

2MG 

Mudgee, N.S.W. 

1450 

2 

5AU 

Port Augusta, S.A. .. 

1450 

2 

5MU 

Murray Bridge, S.A. . 

1460 

*2 

2NM 

Muswellbrook, N.S.W. 

1460 

*2 


Call 


Location 


Frequency Authorised 
KHz Power KW 


3MA 

Mildura, Vic. 

1470 

2 

2BE 

Bega, N.S.W.. 

1480 

1 

4ZR 

Roma, Qld. 

1480 

*2 

2AY 

Albury, N.S.W. 

1490 

2 

2BS 

Bathurst, N.S.W. 

1500 

2 

3AK 

Melbourne, Vic. 

1500 

5 

2NA 

Newcastle, N.S.W. .. 

n 1510 

10 

2QN 

Deniliquin, N.S.W. . . 

1520 

2 

8AL 

Alice Springs, N.T. .. 

n 1530 

.05 

2VM 

Moree, N.S.W. 

1530 

*2 

5LN 

Port Lincoln, S.A. ... 

n 1530 

0.2 

2CN 

Canberra, A.C.T. ... 

n 1540 

2 

4QD 

Emerald, Qld. . 

n 1550 

50 

2RE 

Taree, N.S.W. 

1560 

2 

2CP 

Coorna, N.S.W. 

n 1570 

.05 

4GM 

Gympie, Qld. 

n 1570 

0.2 

2LG 

Lithgow, N.S.W. 

n 1570 

0.2 

3WL 

Warrnambool, Vic. .. 

n 1570 

0.2 

5MG 

Mount Gambier, S.A. 

n 1580 

0.2 

2WN 

Wollongong, N.S.W. . 

n 1580 

2 

5WM 

Woomera, S.A. 

n 1580 

.05 

5MV 

Renmark, S.A.. 

n 1590 

2 

4SO 

Southport, Qld. 

n 1590 

0.2 

3NE 

Wangaratta, Vic. .... 

1600 

*2 


n National Broadcasting Service. 

* Operates at night or during specified periods 
on reduced (usually half) power. 
t Projected stations. 


SHORT-WAVE STATIONS 

The Australian Broadcasting Commission has 
10 short wave stations intended to provide services for 
listeners in the more remote parts of the Commonwealth 
and in the Territories. The stations operate in the 49 
42, 31, 25, 19, 16, 13 and 11 metre bands. The frequencies 
on which they transmit are varied as required to obtain 
optimum results. 


Call 

Location 

Power i 

VLG 

Melbourne, Vic. 

10 

VLH 

Melbourne, Vic. 

10 

VLI 

Sydney, N.S.W. 

2 

VLK 

Port Moresby, P.N.G. 

10 

VLM 

Brisbane, Qld. 

10 

VLQ 

Brisbane, Qld. 

10 

VLR 

Melbourne, Vic. 

10 

VLT 

Port Moresby, P.N.G. 

10 

VLW 

Perth, W.A. 

10 

VLX 

Perth, W.A. 

50 


The short wave service transmits programs obtained 
from medium wave stations as follows: VLI 
takes N.S.W. regional programs; VLH relays 3AR, and 
VLR relays 3LO; VLM and VLQ take Queensland 
regional programs; VLW and VLX take Western Austra¬ 
lia regional programs; VLK and VLT relay 9PA. 

Radio Australia 

Transmitters for the overseas service of Radio Aus¬ 
tralia are located at Shepparton, Victoria,. They com¬ 
prise four 100KW transmitters, two 50KW transmitters and 
one 10KW transmitter. A 10KW transmitter at Lyndhurst, 
Victoria, is 'also used on occasions. These stations are 
capable of operating on any frequency allocated in the 
49, 41, 31, 25, 19, 16 and 13 metre bands. Various 
frequencies and aerials are used as required to give best 
reception in the selected areas. 


NORFOLK ISLAND 

A local service is provided by the 
Norfolk Island Administration under 
the technical direction of the Depart¬ 
ment of Civil Aviation. 


Location 


Kingston 1570 


Call 

2NI 


PAPUA/NEW GUINEA 

In addition to the services provided 
by the Australian Broadcasting Com¬ 
mission on medium wave (9RB and 
9PA) and short wave (VLK and 
VLT), the Department of Information 
and Extension Services provides the 
following short wave stations: 


Call 

Location 

Frequency Authorised 
KHz Power KW 

9CG 

Goroka 

.. 2410 

0.25 

9CH 

Mt. Hagen 2450 

0.25 

9BK 

Kerema 

. 3245 

0.25 


Call 

9BD 

9CD 

9BR 


Frequency Authorised 
KHz Power KW 


Location 


Frequency Authorised 
KHz Power KW 


Daru .... 3304 10 

Wewak .. 3335 10 

Rabaul .. 3385 10 


.05 Overseas Stations Lists 


“Electronics Australia” does not 
publish, nor do we have available lists 
of overseas stations, frequencies, 
broadcast times, etc. The only infor¬ 
mation of this type is as compiled by 
our DX correspondent, Mr Art 
Cushen, and published each month in 
the “Listening Around the World” 
pages. 

For general information on short¬ 
wave and other stations, reference can 
be made to the “World Radio Hand¬ 
book,” available through most large 
technical book sellers. 


NEW AMAZING 

"RAPAR" 

ANTISTATIC 
RECORD 
CLEANER 

at the 

ECONOMY 
PRICE 

$1.95 

“RAPAR” Anti- 
static record 
cleaner with clean¬ 
ing cloth will 
clean and preserve 
your precious re¬ 
cords. 

OBTAINABLE 
AT ALL 
RECORD BARS 
TRADE ENQ., 

RADIO PARTS 

562 Spencer Street, West Melbourne, 

P.O. Box 124, North Melbourne. 
Phone 30-1251. 
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ANNOUNCEMENT 


ZEPHYR PRODUCTS PTY. LTD. 

_ 70 BATESFORP ROAD, CHAPSTONE, VICTORIA _ 

DISTRIBUTORS:—A. E. Herrold Pty. Ltd., 123-125 Charlotte Street, Brisbane. Qld.—Home- | 
crafts Tasmania, 199 Collins Street, Hobart. Tas.—Newton McLaren Ltd., 82 Gilbert Street, 
Adelaide, S.A.—-Atkins (W.A.) 894 Hay Street, Perth, W.A.—George Brown & Co. Pty. Ltd. 
267 Clarence Street, Sydney. N.S.W. 

ARE PLEASED TO ADVISE THEIR APPOINTMENT 
AS SOLE AGENT IN AUSTRALIA FOR 


IN-LINE CONNECTORS 


Look at these—SPECIAL OFFERS FOR JANUARY—Unbeatable Value 


I Schaub-Lorenz fully transistorised stereo 
integrated amplifier. Germany’s best Hi-Fi 

E roduct, P.E. 34 Hi-Fi turntable belt driven 
ydraulic controlled lowering device, Empire 
808 cartridge. Empire 8200 
loudspeaker systems. 

Total Price. 


$700 


y England’s best stereo amplifier—Arm- 
• strong 222, Dual 1010 turntable com¬ 
plete with cartridge, 2 Wharfedale Sin 
RSDD loudspeakers. $212 


Total 

Price 


Tokai fully transistorised stereo ampli- 
— tier, P.E. 36 four speed turntable and 
cartridge, 2 R. & A. Sin Twin- 
con Hi-Fi loudspeakers. 

Total Price .. .. .. 


iiHPie ami 

$132 


A Tandberg Model 12 stereo tape recorder 
■ complete with Dual 1015 & £4 £ 

turntable. \fJ. i 

Total Price. ▼ TIW 

2 Heco Twincon speaker systems in beauti¬ 
fully designed cabinets, fully imported, fre¬ 
quency response from 45 to 16000 cycles. 
Add.$100 


5 Pioneer SA-400, 16-Watt per channel 

stereo amplifier, 2 R. & H. Hi-Fi Twin- 
con lOin loudspeakers, Schaub-Lorenz^ tape 
playback cassette unit. 

Price. 


$200 


6 Harman Kardon Stratophonic Compact 
Music System all transistorised AM/FM 
complete with Empire 2000 Hi-Fi loud¬ 
speakers systems frequency response from 
30 to 18000 cycles, power handling 60 
Watt per speaker. 

Total 

Price. 


nanuung ou 

$ 1,000 


y Armstrong 226 tuner/amplifier 
• 10 Watt per channel RMS fre¬ 
quency response from 20 to 20000 
cycles + / —1 dB less than Vi°7o dis¬ 
tortion measured at 8 Watts RMS, 
P.E. 34 Hi-Fi turntable, Empire 
888TE cartridge, 2 Empire 2000_Hi-Fi 
loudspeakers. 

Total 

Price .. .. .. ... 


zuuu ni-ri 

$720 


8 Harman Kardon Nocturne model 210 tuner/amplifier, P.E. 

33 Hi-Fi turntable. Empire 888TE cartridge. Era Hi-Fi 
turntable, world’s most brilliantly designed belt driven turn¬ 
table and arm. The Era arm outperforms even the most 
recent cartridges: it can track at 1/10th of a gram. The 
motor of the Era turntable rotates so regularly that it does 
not need a heavy platter. The oversized Era motor allows 
fast starts. Its work load is well within its possibilities since 
it could drive a 30 pounds weight. Empire 999VE cartridge. 
Empire 2000 speaker system. 

Total 

Price. 


$ 1,100 


9 Armstrong 127 Amplifier, P.E. 

36 turntable with cartridge, 
2 R & A 8” Speakers. 

Total 

Price. 


10 , 


Leak Stereo 30, integrated Amplifier 
10 watt RMS per channel, Empire 888P 
cartridge. Dual 1009 turntable. 2 Goodmans 
lOin Twinaxiom loudspeakers Frequency 
response 40 — 18,000 cycles. 

Total 

Price.. .. .. 


11 , 


frequency 

$384 


Star SA400 Labca 605L 
1 all balance arm. Empire 808 
2 Goodman Sin Thinaxle loud¬ 
speakers. 

Total Price.. ... .. 


turntable ■ 

$240 j 


| Pioneer 161 AM and FM Tuners, 11 
* ^ watts per channel. Dual 1010 turntable 
with B and O diamond magnetic cartridge, 
two lOin A and R loud¬ 
speakers. 

Total Price. 


cartridge, 

$270 


The greatest selection of Hi-Fi material, always in stock. Please write for a quotation of any Hi-F* material 
you require, and you will be delighted with our service. We will care pack and freight anywhere. 


RECORDED MUSIC SALON 


C. PINCZEWSK! 


TRUE FIDELITY 
WHOLESALE AND TRADE ENQUIRIES WELCOME 


23 COLLINS STREET, 
MELBOURNE 
Telephone 63-6257 
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NEW ZEALAND RADIO, TELEVISION 


MEDIUM-WAVE BROADCAST STATIONS 


Call 

Location 

Frequency 

KHz 

2YA 

Wellington . 


570 

2YZ 

Napier . 


630 

*4YX 

Alexandra . 


640 

2YC 

Wellington . 


660 

3YA 

Christchurch - 


690 

4YZ 

Invercargill . ... 


720 

3ZA 

Greymouth . 


750 

1YZ 

Auckland . 


760 

4YA 

Dunedin . 


780 

2YB 

Wellington . 


800 

4ZA 

Invercargill . 


820 

1YX 

Whangarei . 


830 

*2XB 

Masterton . 


840 

1YZ 

Rotorua . 


860 

1YC 

Auckland . . 


880 

4YC 

Dunedin . 


900 

3YZ 

Greymouth . 


920 

2ZA 

Palmerston North . 

. C 

940 

3YC 

Christchurch . 


960 

*1XN 

Whangarei . 


970 

2ZB 

Wellington . 


980 

1ZD 

Tauranga . 


1000 

4ZB 

Dunedin . 


1040 

2ZG 

Gisborne . 


1060 

1ZB 

Auckland . 


1070 

3ZB 

Christchurch . 


1100 

*2 YD 

Wellington . 


1130 

1YW 

Hamilton . 


1140 

*3XC 

Timaru . 


1160 

2YW 

Gisborne . 


1180 

*2XA 

Wanganui . 


1200 

*ixe 

Kaikohe . 


1220 


ANthorised 
Power KW 


Authorised 
Power KW 

2 
2 
2 
2 
2 
2 
2 
2 

0.25 
2 
2 

2 
2 
1 
1 
1 

c Commercial advertising stations. 

* Call signs to be changed on April 1, 1968, 
as follows: 


Call 

Location 

Frequency 

KHz 

*1YD 

Auckland . 

c 1250 

2ZC 

Napier . 

c 1280 

*1XH 

Hamilton . 

c 1310 

*2XN 

Nelson . 

c 1340 

1ZC 

Rotorua . 

c 1350 

*2XP 

New Plymouth . 

c 1370 

*3 YD 

Christchurch 

c 1400 

1ZO 

Tokoroa . 

c 1420 

4XD 

Dunedin ... 

1430 

*IXA 

Kaitaia . 

c 1440 

3YW 

Westport . 

1460 

— 

Radio Hauraki (Inter¬ 



national waters) .... 

c 1480 

1ZA 

Taupo . 

c 1500 

1ZU 

Taumarunui . 

c 1520 

2ZE 

Blenheim . 

c 1540 

2ZH 

Hawera . 

c 1560 


Old 

4YX 

2XB 

1XN 

2YD 

3XC 

2XA 

1XE 


New 

4YW 

2ZD 

1ZN 

2ZM 

3ZC 

2ZW 

1ZE 


Old 

1YD 

1XH 

2XN 

2XP 

3YD 

1XA 


New 

1ZM 

1ZH 

2ZN 

2ZP 

3ZM 

1ZK 


All stations, except 4XD and Radio Hauraki, 
are operated by the New Zealand Broadcasting 
Corporation. 


TELEVISION STATIONS 


Wellington 

Location Call Channel 

Mt. Kaukau WNTV 1 

Repeater Stations 
Blenheim WNTV 6 

Master ton WNTV 7 

Mt. Egmont WNTV 6 

Mt. Erin WNTV 6 

Wharite WNTV 2 

Auckland 

Location Call Channel 

Waiatarua AKTV 2 

Repeater Stations 
Hikurangi AKTV 3 


Horokaka AKTV 

Mt. Te Aroha AKTV 

Whangarei AKTV 

Christchurch 

Location Call 

Sugar Loaf CHTV 

Repeater Station 
Mt Studholme CHTV 

Dunedin 

Location Call 

Highcliff DNTV 

Repeater Stations 
Hedgehope DNTV 

Kuriwao DNTV 


SHORT-WAVE SERVICE 


Channel 

3 


Two 7.5KW transmitters for the 
overseas service of Radio New Zealand 
are located at Titahi Bay, Wellington. 
The programs are beamed to the Pacific 
Islands, Australia and Antarctica in the 
49, 31, 25, 19 and 16 metre bands. The 
schedule is: to the Pacific Islands, 
1700-1945, 2000-0545, and 0600-0845- 
GMT; to Australia, 2000-2230, 2245- 
0545, and 0900-1145GMT; to Antarc¬ 
tica, Sundays only 0815-0845GMT. 


J 


The call signs and frequencies are: 


Call 

Frequency 

KHz 

Call 

Frequency 

KHz 

ZL20 

6020 

ZL3 

11780 

ZL7 

6080 

ZL22 

11820 

ZL18 

9520 

ZL21 

15110 

ZL2 

9540 

ZL4 

15280 

ZL8 

ZL6 

9620 

11705 

ZL5 

17770 

63 


Channel Frequency 
MHz 

44-51 
54-61 
61-68 
174-181 
181-188 


1 

2 

3 

4 

5 


Channel Frequency 
MHz 

6 188-195 

7 195-202 

8 202-209 

9 209-216 


AC0S CHANGE* DUST BUG 



Essential to all who value their records, the 
Changer Dust Bug clips easily over most changer 
arms and sweeps the record both before and 
behind the stylus, at the same time depositing a 
very fine antistatic film which prevents dust 
attraction through static changes. Record and 
styli life can be increased by up to five times with 
a Changer Dust Bug. Spare fluid, bristles and 
plush pad are available in complete spares kit. 

AMPLiON (A/SIA) P»y. Ltd,, 

29 Major's 8ay Rd., Concord, N.S.W. 
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TRADE REVIEWS 
AND RELEASES 


ADVANCE DIGITAL COUNTER 

The TC7 Counter-Frequency Meter pictured is a recent 
addition to the range of digital instruments manufactured by 
the British firm Advance Electronics Ltd. Fully transistorised, 
it employs an unusual multiplex readout system which results 
in a significant saving in components compared with con¬ 
ventional readout. As a result the TC7 is modestly priced yet 
offers a degree of flexibility and a standard of performance 
normally found only in instruments of considerably greater 
cost. Rated maximum frequency is 5M'Hz. 


The case is finish¬ 
ed in mid blue 
with satin chrome 
trim. The panel is 
lacquered white, 
with blue-grey 
markings . 


Whereas conventional instruments 
employ a separate decoding matrix and 
set of 10 readout drivers for each decimal 
readout tube, the TC7 employs a sihgle 
matrix and set of readout drivers. The 
appropriate cathodes of all four of the 
side-viewing neon indicator tubes are 
connected in parallel to the readout driver 
outputs. Each tube is arranged to receive 
and hold its indication by means of a 
multiplexing system, whereby the contents 
of each counting register are shifted 
sequentially into the matrix and strobing 
pulses applied to the readout tube anodes. 

While this technique necessarily involves 
a small increase in the number and com¬ 
plexity of internal “housekeeping” tasks 
performed by the instrument itself, from 
the point of view of the operator the 
TC7 performs in a completely con¬ 
ventional manner. It is of course not 
possible to view the contents of the coun¬ 
ter as they are actually being accumu¬ 
lated, nor to perform counting or time 
measurements which are integrated over a 
series of consecutive measurements; how¬ 
ever these limitations are minor ones and 
are in any case found in a majority of 
instruments offering a standard of per¬ 
formance and a cost comparable with the 
TC7. 

Although the frequency range of the 
TC7 is quoted as 5MHz, typical samples 
will function quite reliably to 7MHz and 
above. The particular instrument sent for 
review operated reliably to approximately 
7.6MHz, for example, with the exact figure 
depending upon input signal amplitude. 
Input sensitivity is better than 150mV 
from 10Hz to above 1MHz, at an imped¬ 
ance of 100K shunted by 20pF; an alterna¬ 
tive input handles very low frequency 
signals and offers a sensitivity of 4V 
peak-to-peak at 10K impedance. Both in¬ 
puts are provided with overload protec¬ 
tion, the maximum inout for protected 
operation varying with frequency but 


everywhere offering a considerable degree 
of protection against likely overload. 

Gating times for frequency measure¬ 
ments are 1 second and 100, 10 and 1 
millisecond, giving ranges reading in Hz, 
Hz x 10, Hz x 100 and KHz respectively. 
Single period measurements may be made 
from 0-1 KHz using clock units of lOuS, 
lmS or lOOmsS, while 10 and 100 period 
measurements may be made to lOOKHz 


using clock units of lOuS or lmS. 

Time period measurements may be 
made with ranges identical with those 
available for single period measurements, 
and with either single-line or two-line 
operation. Similar provisions are made 
for event counting, the counting period 
being controlled by either front-panel 
pushbuttons or external sicnals. Input 
sensitivity for gating signals is 4.5V nega¬ 
tive going, with a maximum of 8V. 

Resetting may be performed by an 
internal 1Hz sampling generator, a front- 
panel spring return lever switch or an 
external positive-going pulse of amplitude 
between 3V and 8V. The internal time 
standard of the instrument is a lOOKHz 
vacuum mounted quartz crystal set to 
within 1 part in 100K at room tempera¬ 
ture and with a rated stability of 3 parts 
in 100K over the range of 10-40 degrees 
C. A jack is provided on the front panel 
for alternative use of an external stand¬ 
ard, which may be at any frequency 
between 0 and 1.5MHz providing the 
risetime is lOOnS or better with an ampli¬ 
tude of between IV and 6V peak. 

There is a “check” position in which 
the instrument counts its own lOKHz 
clock signal over 1 second, giving a read¬ 
ing of 9999, 0000 or 0001 if everything 
is in order. 

The TC7 may be operated from 45- 
60Hz AC mains supplies having voltages 
of from 100-130V or 200-260V. Power 
consumption is only 15W. External dimen¬ 
sions of the instrument are llin x 5iin 
x lliin, weight 8i)b, and the case is 
finished in light blue lacquer with a white 
front panel. A red tinted filter is used 
to improve display readability under high 
ambient light levels. 

Inside the case, a major proportion of 
the circuitry is mounted on three high- 
grade fibreglass printed wiring boards 
which hinge outward for convenient ser¬ 
vicing. The minor components are securely 
mounted, and extensive board coding is 
provided for rapid identification. The case 
itself consists of removable cover plates 
secured to sturdy cast alloy end frames. 

Examined and tested in our laboratory, 
the sample TC7 gave every indication of 
being a well-designed and reliable instru¬ 
ment; its performance easily met the 
specifications published, and, in short, it 
would appear to offer particularlv good 
value for money at the quoted price 
of $360 plus tax. Australian agents for 
Advance Instruments are Jacoby Mitchell 
and Co. Pty. Ltd., 469-475 Kent Street 
Sydney. (J.R.) B 


TDK Ferrite and Ceramic Components 


G.E.C. (AUSTRALIA) PTY. LTD. 

plans to carry large stocks of TDK fer¬ 
rite and ceramic components, following 
an agreement with the TDK Electronic 
Company, of Japan, under which G.E.C. 
(Australia) will be Australian distributors 
of TDK products. TDK manufactures a 
wide range of components, including fer¬ 
rite transformer cores and deflection yoke 
cores, micro-inductors (peaking coils), high 
reliability ceramic capacitors, ceramic 
electrostriction transducer elements, ferrite 


magnetostriction transducer elements, high 
performance ferrite cores, high energy 
maenets, carbonyl iron cores, microwave 
ferrites and pulse transformers. A short 
form catalogue of these items is available 
on request to G.E.C. (Australia). 

G.E.C. (Australia) advise that they 
already hold large stocks of some TDK 
products, including adjustable, non-adjus- 
table and high permeability ferrite cores. 
Ceramic capacitors and other items will 
be stocked as shipments become available 
in the ensuing months. 

For further particu¬ 
lars and literature, write 
to Electronics and Com¬ 
munications Division, 
G.E.C. (Australia) Pty. 
Ltd., cnr. Bibby Street 
and Burns Crescent, 
Chiswick, N.S.W. 2046. 

Typical items from 
the TDK range of 
components , show¬ 
ing ferrite pot 
cores (adjustable 
and non adjust¬ 
able), micro - in¬ 
ductors and cera¬ 
mic capacitors . 
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GaAs Lamp from Ducon 



A gallium arsenide infra-red lamp suit¬ 
able for use in line-of-sight communica¬ 
tion systems is available from Plessey 
Components Division. 

The lamp, Type GAL1, is made in 
England by Semiconductors Ltd., of 
Cheney Manor, Swindon, Wiltshire. It is a 
gallium arsenide PN junction device 
which, when forward biased, emits light 
of a relatively narrow spectral width in 
the infra-red region. The low RC time 
constant, coupled with neglible minority 
carrier storage, permits fast modulation 
of the infra-red output. The lamp emits 
radiation into a narrow cone and may 
be used with mirrors or lenses in line-of- 
sight communications systems. 

The lamp may also be used in optical 
sensing applications such as alarms, opti¬ 
cal encoders and tape readers; and in 
four-terminal switches where complete 
electrical isolation between input and out¬ 
put terminals is required. 

Light is emitted in a cone of half angle 
30 degrees. The lamp begins to emit light 
at about 2mA and at higner current levels 
the output is nearly linear with current. 
Short pulses (for example, 3uS at lOOpps) 
up to 3A may be applied. 

For further information about prices 
and delivery, and technical literature, 
write, on company letterhead, to Ducon 
Condenser Pty. Ltd., Christina Road, 
Villawood, N.S.W. 2163. 

HmiiiiiiiiiiiiiiiiiiiiiiiiiniiiiimiiiiiiiiiMi 

Printed wiring switches 



Hawker De Havilland Pty. Ltd. has 
available a range of printed wiring single¬ 
pole decade switches, designed to occupy 
a minimum of panel space, yet retaining 
ease of operation and clear indication of 
switch position. The maker is Gloster 
Equipment Ltd. of U.K. and the switches 
are styled PCS. 1/10A. 

Bezels and rotors are of moulded plas¬ 
tic. The periphery of the rotor is en¬ 
graved at each position with the position 
number. The switch stator is manufac¬ 
tured from etched and compressed con¬ 
ventional printed wiring board, plated on 
the working surfaces with both nickel and 
rhodium. This is said to reduce contact 
wear considerably, and a minimum of 
100,000 operations per contact is achie¬ 
ved. Each decade switch requires 1.25 sq. 
in. of panel space. For ease of mounting, 
switches may be assembled in banks at a 
normal pitch of 0.5in. 

For further details and descriptive lit¬ 
erature, write to Hawker De Havilland 
Pty. Ltd., Electronics Sales Department, 
12 Kitchener Road, Bankstown, N.S.W. 
2200. 



LAFAYETTE Communications 
Receivers For Almost Every Purpose 


NEW! 6 AMATEUR BANDS 80-6M 
10 TUBES DUAL CONVERSION 


• Designed for Optimum Performance on 
Amateur Bands Only 3.5 to 54 Mc/s. 

• lit I.F. 2.608 Mc/S 2nd IF 455 Kc/S. 

• Two 455Kc/i Mechanical Filters. 

• Product Detector for SSB/CW. Diode 
Detector For AM. 


HA-500 Exceptional Value .... 

$199.50 

100 Kc/t Crystal (Optional).... 

$8.95 


O Voltage Regulated Power Supply. 

• Built-in lOOKc/s Calibrator Circuit. 
O “Always-On” Oscillator Filament. 



HA-520 


$139.50 


2-BAND FM RECEIVER 
30-50 Me and 152-174 Me 

A de luxe FM Communications Receiver 
for Office or Home, 
o 10 Tubes plus Silicon Diode. 

O Nuvistor RF Amplifier (152-174 
Me). 

O 3 IF Stages and Fully Tuned RF 
Stage. 

O Excellent Sensitivity of 3 UV for 
20 db quieting. 

O Variable Squelch for Dependable All- 
Day Monitoring. 

O Built-In 4in Speaker. 

O Power Requirements 220/240 V AC. 



HA-700 


$179.50 


5-BAND GENERAL COVERAGE 
PLUS AMATEUR RECEIVER 


150-400 Kc/s. 550-1600 Kc/s. 1.6-4.8 
Mc/s. 4.8-14.5 Mc/s. 10.5-30 Mc/s. 

• 1st class performance on AM. CW and 
SSB. 


• 6-Tubes plus 7 Semi-Conductors. 

• Two Mechanical Filters for exceptional 
Selectivity. 


• Product Detector for SSB/VW. 

• Calibrated Electrical Bandspread on 
Amateur Bands 80-10M. 

• Edgewise S-Meter. 




HA-230 .. $159.50 

WIRE THE HA-230 YOURSELF AND SAVE! 

Easy-to-follow instructions make wiring a 
p easure. Semi-Kit complete to last detail 

.KT-340, $129.50 


STAR SR-550 . $209.50 


4-BAND AM/CW/SSB/ 
RECEIVER 

550Kc to 30 Me (inc. BC Band) 

Today's Rest Value Receiver Buy 

Backed by LAYFAYETTE'S Exclusive 

Money Back Guarantee. 

• “Always on” Filament Voltage on 
Mixer and Oscillator Gives Superior 
Stability. 

• 9-Tube Superhet Circuit. 

• 1 RF plus 2 IF Stages for High 
Gain Reception. 

• Built-In Q-Multiplier for Crowded 
Phone Operation. 

• Calibrated Electrical Bandspread on 
Amateur Bands 80 to 10 metres. 

• Stable Ocsillator and BFO for clear 
AM CW and SSB Reception. 


NEW! 7 AMATEUR BANDS 160-6M 
11 TUBES DOUBLE CONVERSION 

This new receiver from STAR has alt the 
most wanted features for amateur com¬ 
munications. 

• All Amateur Bands from 1.6 to 54 Mc/s. 

• Direct Reading Linear Dial with Slow 
Tuning for SSB. 


• 1st IF 1650 Kc/s. 2nd IF 55 Kc/s. 




Variable Selectivity. Band Pass Filter at 
55 Kc/S. 4 positiens .5. 1.2, 2.5 and 
4 Kc/s. 


B 3.5 Crystal Calibrator (X’tal included). 


Lafayette 

Division of Electron Tube LAF 


Division of Electron 
Distributors Pty. Ltd. 


LAFAYETTE 


All Mail Enquiries and Orders to: 

VICTORIAN SALES CENTRE 
AND HEAD OFFICE, 

ISA WELLINGTON STREET 
WINDSOR. VIC.. 3181. Ph.: 51 4362 


ELECTRONICS 

Communication receivers 
are also available from: 

RADIO HOUSE PTY. LTD., 306 Pitt 
Street, 6 Royal Arcade. 760 Georqe 
Street, Sydney, N.S.W. 2000. 

TISCO AGENCIES, Overend and Hamp¬ 
ton Streets, Woolloongabba, Q'land. 
4102. 
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THE ONLY STEREO WITH A PEDIGREE 

THE WORLD’S GREATEST SOUND COMBINATION EVER 

Comes this REVOLUTIONARY NEW equipment 

The CRAIG AUTOMATIC — Most advanced in the world! Plays any cartridge. 
The CRAIG HI-FI AMPLIFIER/RECORDER — Make your own stereo tapes. 

The SENSATIONAL AR IN-DASH MOUNT PLAYER — Makes car radio obsolete. 
The AR CARTRIDGE TUNER —Turn your AR PLAYER into a HI-FI RADIO. 

The AR MIRACULOUS "GIDGET" — Make a 4-Track cartridge into an 8-Track. 


Distributed in Australia by 


Audio Engineers Pty. Ltd. 

342 KENT STREET, SYDNEY 29-6731 


Gidg»t and Radio Tuner Cartridge Home Hi-Fi Recorder/Player In Dash Mount Stereo and Radio 

$3.50 $67.50 $412.00 $170.00 

BE AHEAD Of YOUR TIME . . . "GO CARTRIDGE NOWt More than 25,000 album, available 
Track end/#s« top* cartridge. ANOTHER fIRST FROM THE LEADER IN ENDLESS CARTRIDGE 

CALL IN OR WRITE FOR BROCHURE 


SYDNEY: 

MAGNETIC SOUND INDUSTRIES. 

387 Georg* Street. 29*3371. 

DAVID JONES LTD.. 

George St. Store. 2-0664. 

EXACTO ENGINEERING PTY. LTD.. 

868 Prince's Hwy., Temp*. SS-5036. 
MELBOURNE: 

AUSTRALIAN MUSICAL INDUSTRIES PTY. LTD.. 
108-112 Elizabeth Street. 63-6701. 


Solo Australian 

/V/PT^OL/; 


ELECTRONIC jprr. Lra . 

668 PRINCES HIGHWAY. TEMPS. SYOMEY. AUSTRALIA 
PHONE: SS S036 


Only S.M.E. Precision Pick-up Arms offer all these features: Choice of arms length Model 3009 (9*‘) or Model 3012 |I2") 
for still lower tracking error—of special importance with eliptical styli. • Low intertia • High precision ball races and knife- 
edge bearings for minimum pivot friction • Linear offset chosen for lowest distortion • Automatic slow-descent with 
hydraulic control • Bias adjuster calibrated for tracking force # Exact overhang adjustment with alignment protractor 
• Precise tracking force from *4-5 grams applied without a gauge # Shielded output socket • Low capacity 4’ 
connecting cable with quality* plugs • Light-weight shell • Camera finish in satin-chrome gunrblack and anodised alloy. 
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KYORITSU SWR BRIDGE FROM ASTRONIC IMPORTS 


The Kyoritsu Model K109 standing wave ratio bridge is 
now readily available on the Australian market. It is a very 
useful instrument for all, professional or amateur, who may 
be interested in matching a coaxial feedline into an aerial 

system. 


I In the November issue, I reviewed a 
|TVM and a range of multimeters made 
ly Kyoritsu. The Model K109 SWR 
fridge is an additional item which is gain- 
hg in popularity. 

| This unit is housed in a metal box, well 
nished in grey bro¬ 
mide. Protective rub¬ 
er feet allow it to be 
llaced on any surface 
lithout the possibility 
If damage. The front 
|anel is recessed and 
ontains the meter, sen- 
itivity and forward- 
lefiector selector con- 
rols. 

At the rear of the 
lase are the input and 
|utput coaxial sockets, 
ogether with two slider 
vitches to select either 
|5 or 52 ohms. The 
|verall dimensions are 
l/8in x 7iin x 2 15/16in and the weight 
i 2 lb. 

The meter movement, O-lOOuA has the 
bale calibrated with a “Set” point at 
ull scale, SWR from 1-3 and per cent 
Jeflected power up to 25. The useful fre- 
|uency range is 1.5-60MHz. 

The circuit of the unit is the usual 
|ridge arrangement, which measures the 
atio of the energy in the forward direc- 
|on towards the aerial, to that which is 
fleeted from the aerial due to impedance 
Mismatch. Whereas most instruments in the 
last have made use of a piece of coaxial 
lable of the required impedance in the 
Bridge, this unit is fitted with a small 
metal “U” shaped channel as the outer 
tonductor. The inner conductor is a solid 
liece of copper wire. Both 52 and 75 ohm 
foaxial feed systems can be accommo¬ 
dated simply by switching appropriate 
fesistors in and out of circuit as required. 

During the process of making aerial 
Irnd feeder adjustments to aerial systems 
lovering the amateur bands from 3.5MHz 


to 30 MHz. I had the opportunity to 
make extensive use of this instrument. 
During these operations, the bridge proved 
its worth beyond any doubt. Due largely 
to the sensitive meter movement, only 
low power was necessary to operate the 



bridge satisfactorily even at 3.5MHz. At 
higher frequencies, the 25 watts input to 
the exciter final was more than adequate. 

As a test of the balance of the unit, I 
reversed the input and output circuits and 
reversed the Forward-Reflected switch ac¬ 
cordingly, to see if the same reading was 
obtained. A difference of reading was 
noted but this would be within the speci¬ 
fied accuracy of plus 3 per cent of full 
scale. Perhaps this unbalance may be due 
to a slight difference in the bridge resis¬ 
tors. The test was only made on the fre¬ 
quency of 14.2MHz. 

An instrument such as this is virtually 
indispensable for anyone working on the 
matching of feedlines to aerial systems. 

The price of the Model K109 is $17, 
plus 12i per cent sales-tax where appli¬ 
cable. 

The instrument is imported in the first 
instance by Astronic Imports and supplies 
should be available through the normal 
trade houses. (I.L.P.) 


\TRADE RELEASES-IN BRIEF 


CONTROL DATA AUSTRALIA PTY. 

TD. announces that Mr Walter H. 
.will, engineering manager since 1964, is 
eturning to Canada as engineering man- 
iger for Control Data, Canada, in 
''oronto. Mr Cavill, an Australian elec- 
ronics engineer, was associated with the 
rst commercial electronic computer in- 
tallations in Canada, where he spent 10 
ears with Uni vac before joining CDC 
n Minneapolis. He has travelled exten- 
ively in S.E. Asia supervising mainten- 
mce in Vietnam, Thailand and Taiwan. 
He will be succeeded in Australia by Mr 
Malcolm Thomson, a member of the 
team that developed the communications 
equipment for the Victorian T.A.B. com¬ 
puter system. 

RUTHERFORD ELECTRONICS PTY. 
LTD. has released information on 
a low distortion wide-band power ampli¬ 
fier module which is the latest addition 
to the modular instrumentation range of 
AIM Electronics. It has a frequency re¬ 
sponse flat within 3dB from DC to 
lOOKHz and a power output greater than 
25W with less than 0.25 per cent harmon¬ 


ic distortion. It is said to be proof against 
short circuits, open circuits and capacitive 
or inductive loads. The price is $206 with 
delivery time of eight weeks. Details of 
this amplifier may be obtained from 
Rutherford Electronics, P.O. Box 30, 
North Balwyn, Victoria, 3104. 

AUSTRALIAN GENERAL ELECTRIC 
PTY. LTD. announces the latest and 
smallest member of the GE-400 series of 
medium-scale computers. The manufac¬ 
turer claims that this new computer, the 
GE-405, affords exceptional growth po¬ 
tential by permitting users to build their 
installations as their workloads increase 
by moving to one of the larger members 
of the series. Programs produced for any 
of the series are fully operational on 
larger systems of the series. With a mem¬ 
ory capacity of 8,000 words (32,000 char¬ 
acters) and an access speed of 2uS, the 
GE-405 leases for approximately $4,600 
a month and sells for about $175,000. 
Inquiries to the Computer Department of 
the company at 103 York Street, Sydney, 
N.S.W., 2000. 


FROM CONNOISSEUR ... THE NEW AND 
HIGHLY SUCCESSFUL SAU-2 TONE ARM! 

With a revolutionary type of gimbal mount¬ 
ing with axis at 45°, the SAU-2 tone arm 
is both unusual and remarkably effective. 
Bias adjustment is automatic — playing 
weight is controlled by a rear counter¬ 
weight with a resilient backing to dampen 
the action. A lifting/lowering device is 
standard equipment — and the head-shell 
•accepts ail standard Vz in. mounting cart¬ 
ridges. A small set of scales are provided 
to set stylus pressure — they are ac¬ 
curate to 0.1 gram. Height of the arm 
is adjustable from % in. to V/z in. This 
new Connoisseur arm will track down to 
Vz gram. Read the review of the SAU-2 
tone arm and the Connoisseur Classic 
turntable in “Hi-Fi News”, May, 1967, p. 
133-5. Write for copies. 

Encel price (including Sales CA 

Tax) is only . $Z4.DU 

CONNOISSEUR STEREO CARTRIDGE 
MODEL SCU-1 

Regarded as the finest ceramic stereo 
cartridge produced anywhere in the world, 
the SCU-1 will load any normal amplifier 
or tape recorder. Tip mass is 1 milligram, 
vertical compliance 8 x 10-« cm/dyne, 
lateral compliance 12 x 10-« cm/dyne. 
Audio quality is exceptional and includes 
a pleasant musical transparency. Ask 
for copies of reviews. 

Encel price including Sales 
Tax ..... ... 


$10.80 


CONNOISSEUR CRAFTSMAN III 
TURNTABLE 

Perfection in a precision 3-speed transcrip¬ 
tion turntable is the only way to describe 
the Craftsman III. Fitted with a 12 in. non- 
ferrous lathe-turned turntable, a hysteresis 
synchronous motor . . . and a built-in 
illuminated stroboscope. Speed variation of 
8% may be made. See the review in 
“Gramophone" and “Hi-Fi News” or write 
for your own personal 
copy. Encel price (inc. 

Sales Tax) ... .. 


$67.50 


CONNOISSEUR CRAFTSMAN II 
TURNTABLE 

Very popular overseas, the latest model 
Craftsman II features two fixed speeds 
and a full 12 in. lathe-turned non-ferrous 
turntable. This precision instrument em¬ 
ploys an hysteresis synchronous motor 
which is dynamically balanced — wow is 
0.15%, flutter 0.1% and rumble — 50 dB 
at RIAA characteristics when referred 
to 7 cm/sec. at 1 kHz. 

Encel price (including Sales QQ 

CONNOISSEUR CLASSIC TURNTABLE 

Incorporating two slow speed synchronous 
motors, the Classic features a lathe-turned 
aluminium turntable. Speeds are 45 and 
3316 r.p.m. Spindles are high quality car¬ 
bon steel, mirror finished — and soft 
rubber wheels disengage when not in 
use. Ask for copies of re¬ 
views. Encel price (inc. <NOO CA 
Sales Tax) .. .. 

TRUVOX R44 "PORTABLE AC RECORDER 

The R44 is extremely popular — it’s fully 
transistorised and features interlocking 
controls, a VU meter for positive indica¬ 
tion of recording level and an output of 
8 watts I.H.F.M. into an 8 ohm speaker 
load. Three speeds — 7 Vi, 3% and 1% 
ips. Takes 7” spools. Frequency response 
is 40-15,000 Hz. ± 3 dB. at 7V 2 ips. Wow 
and flutter is less than 0.15% at 7Vz ips. 
Independent microphone and radio/pickup 
controls allow easy mixing of program 
material. See the review in “Amateur Tape 
Recording”, Oct., ’66, and "Audio and 
Record Review”, Aug., ’66. Ask for copies 
of reviews. Price to schools 
is only $129. Price inc. Sales £-| gg 
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ELECTRONICS 
(STEREO) PTY. LTD. 

Head Office.- 

431 Bridge Rd., Richmond, Victoria 3121. 
Tel. 42 3762. 

Sydney Store: Ground Floor. 2SM Building 

257 Clarence Street, Sydney, N.S.W. 2000. 
Tel. 29 4563, 29 4564. 

'Wholetalers 'Trade-ins accepted 

Australia’s Greatest Hi-Fi Centre 
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Standard Stock Speakers 52859/12TAC/15 52874/4MBC/15HF 52863/12TACX/15 
Frequency Response 55-6000Hz 5000-16000Hz 55-12000Hz 

Voice Coil Impedance 15 ohms 15 ohms 15 ohms 

Nominal Power Handling 10 watts 5 watts 10 watts 

Minimum Total Flux 45000 lines 25000 lines 45000 lines 

Mounting Hole Centres 111" PCD 4-11/16" PCD lli" PCD 










featuring high-transient response 
for orchestral production 


SPEAKERS 


FERRITE TYPES 


This advanced 1 cubic foot enclosure is specifically 
designed for, and thus suited to, an environment 
whicn calls for a full, lively performance from 
a small enclosure featuring Hi-Flux Speakers 
(52859/12TAC/15) 12" bass to mid range and 
152874/4MBC/15HF) 4" curvilinear tweeter. Alterna¬ 
tively, a twin-cone Hi-Flux 12" (52863/12TACX/15) 
may be used. The bass response is specifically 
tailored, and equalisation by typical bass boost 
tone controls results in an extended, rich bass. The 
reproduction quality of the enclosure is particularly 
marked when listening to modern music containing 
exciting percussion, sharp brass and plucked 
strings. These “attack” sounds are crisp and clear 


due to the "enhanced presence” design of the cone; 
the bass is without disturbing boom or hang-over, 
due to infinite baffle construction and the high 
transient damping incorporated by completely filling 
with “Innerbond”. These characteristics are, of 
course, also desirable for orchestral reproduction, 
the extended range necessary being provided by the 
curvilinear tweeter which complements the low-mid 
12" with delicate highs. If speaker 12TACX/15 is to 
be used, the tweeter baffle aperture and crossover 
network are not required. Ensuring the finest sound 
reproduction, this design is capable of accepting 
10 watts. 


MANUFACTURERS SPECIAL 
PRODUCTS PTY. LTD. 

47 York Street, Sydney. 2 0233 


For further information contact: 

ADELAIDE: Newton McLaren Ltd. Phone 51-0111. BRISBANE: Chandlers Ltd. Phone 
31-0341. HOBART: Amalgamated Wireless (Australasia) Ltd. Phone 3-3836. LAUN¬ 
CESTON: Amalgamated Wireless (Australasia) Ltd. Phone 2-1804. MELBOURNE: 
Amalgamated Wireless (Australasia) Ltd. Phone 67-9161. Radio Parts Pty. Ltd. 
Phone 30-1251. J. H. Magrath & Co. Pty. Ltd. Phone 32-3731. PERTH: Amalgamated 
Wireless (Australasia) Ltd. Phone 28-3425. Atkins (W.A.) Ltd. Phone 21-0101. 
Carlyle & Co. (1959) Pty. Ltd. Phone 21-9331. SYDNEY: Electronic Parts Pty. Ltd. 
Phone 533-1277. George Brown & Co. Pty. Ltd. Phone 29-7031. 
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I AUSTRALIAN GENERAL ELECTRIC 
PTY. LTD., has announced a new idea 
n integrated circuits — the PA424 zero 
Joltage switch. This is a monolithic inte- 
[rated circuit that combines the functions 
n voltage level detector and trigger on a 
ingle chip. It is designed to sense a volt- 
Lge differential and provide a trigger pulse 
lapable of firing a thyristor or triac at 
pe line voltage zero crossing. The pri¬ 
mary advantage of zero switching as 
Opposed to phase control is that when 
pntrolling a resistive load the generation 
bf radio frequency interference is mini¬ 
mised. Principal application of this device 
b in temperature control for such pro¬ 
ducts as kitchen appliances, environmen¬ 
tal chambers, business machines, hair dry- 
(rs, and residential/industrial heating. 

Further details of the device (including 
[n application note available shortly) may 
be obtained from the company at 103 
kent Street, Sydney, N.S.W. 2000, or 552 
Lonsdale Street, Melbourne, Victoria 3000. 

R.F. INTERONICS INC., U S. manu- 
acturer of radio frequency filters and 
apacitors has appointed Distributors Cor¬ 
poration Pty. Ltd., 24 Johnston Street, 
Fitzroy, Victoria 3065, as sole Australian 
distributing representatives. The R.F.I. fil¬ 
ers available in Australia will comprise 
hose for use in power lines, control and 
ignal leads, audio communication cir¬ 
cuits and similar radio-frequency inter¬ 
ference suppression applications ranging 
rom simple bypass type capacitors to 
wore complex, multi-stage ladder type fil¬ 
er networks. Australian purchasers of 
l.F.I. equipment will have available the 
mtire research and engineering resources 
)f the U.S. company on any specific 
problem or applications. 

RACAL ELECTRONICS PTY. LTD., 
las appointed Mr Ian R. McGrigor as 
idministrative assistant to the chief engi- 
icer. Previously he was contracts officer 
>f the Radio Transmission Division of 
Standard Telephones and Cables Pty. Ltd. 
Vfr McGrigor will take over administra¬ 
te management of Racal’s Engineering 
Division at the now factory at Vittoria 
[load, North Ryde, N.S.W. 2113. 

POLAROID AUSTRALIA PTY. LTD., 

las developed a full-colour photo-identity 
:ard system of in-plant security which has 
leen tried out successfully by Securicor 
Australia) Pty. Ltd., a Sydney industrial 
►ecurity company. Called the Polaroid 
[D-2 Land Identification System, it pro- 
luces a tamper-resistant, security-sealed 
dentity card in two minutes by a photo¬ 
graphic process which combines the image 
>f the subject and relevant personal data 
m the same wallet-size card. 

Apart from its speed, one of the ad van- 
ages of the new system is that the cards 


can be colour coded for employee classi¬ 
fication. The makers claim the system is 
among the most secure on the market. 
The finished card cannot be tampered 
with without destroying it and errors are 
virtually eliminated because the card can 
be checked on the spot before being is¬ 
sued. Inquiries should be addressed to 
Polaroid Australia Pty. Ltd., 11 Smail 
Street, Ultimo, N.S.W., 2007. 

EMERSON AND CUMING INC., 
Canton, Massachusetts, U.S.A., has re¬ 
leased information on a new thermally 
conductive epoxy coating, Eccocoat 672, 
capable of withstanding continuous ex- 

r ure to temperatures of 500 degrees F. 

provides electrical insulation, protec¬ 
tion against moisture, adhesive bonding 
of components to heat sinks, and also 
effectively acts as a heat path from com¬ 
ponents into heat sinks or circuit boards. 
Inquiries to the Australian agents, Wm. 
J. McLellan and Co. Pty. Ltd,, The 
Crescent, Kingsgrove, N.S.W. 2208. 

AMPEX CORPORATION, Redwood 
City, California, U.S.A., is marketing a 
new magnetic instrumentation tape recor¬ 
der that records two channels of signal 
data with bandwidths uo to 6MHz each 
and reproduces data with a peak time 
displacement error of only 25nS between 
the two channels. The new recorder, 
model FR-950, is designed for wideband 
data recording applications where high 
signal performance fidelity and precise 
time base stability are critical require¬ 
ments. Such uses include recording and 
reproduction of television signals, PCM 
telemetry, high-density signal data, FM 
predetection information and radar video 
signals demanding dual-channel correla¬ 
tion. Inquires to Ampex Australia Pty. 
Ltd., 8th Floor, N.R.M.A. House, 
Ridge Street, North Sydney, N.S.W. 2060. 

FAIRCHILD AUSTRALIA PTY. 
LTD., has announced that its American 
principal company, Fairchild, has trans¬ 
ferred its high-reliability transistor and in¬ 
tegrated circuit processing to a new 4,000 
square foot factory near the company’s 
new headquarters in Mountainview, Cali¬ 
fornia, U.S.A. Equipped specifically for 
the production of high-grade products for 
the aerospace and defence markets, it 
has full-scale manufacturing and testing 
capabilities to provide NASA and DOD 
contractors with products to meet the 
specifications demanded. 

MOTOROLA SEMICONDUCTOR 
PRODUCTS INC., Phoenix, Arizona, 
U.S.A., ihas announced the availability 
of two types of complete operational 
amplifiers on a single monolithic chip, 
known as the MCI535. In addition to 


The camera of the 
Polaroid Land ID-2 
system photographs 
the subject in colour 
and a data card at 
the same time . 


BRIEF SPECIFICATIONS - output. 
20 watts (continuous) per channel. 
DISTORTION. Less than 2 % at full 
output. RESPONSE. 10 HZ to 60HZ. 
TONE CONTROL RANGE. 15 DB at 
40 HZ, 14 DB at 10 HZ. FILTER 
SLOPE. Variable from 0 DB to 20 DB 
per octave above 7KHZ. LOUDNESS 
CONTROL Up to 10 DB of bass lift 
at low settings. INPUT SENSITIVITIES. 
Mag. PU 3.5 MV. Ceramic PU. 50 
MV. Tuner, 100 MV Tape input, 100 
MV, Aux. 100 MV. RUMBLE FILTER. 
3 DB at 40 HZ - 18 DB at 20 HZ. 
Headphone outlet - 8 ohms. Hear it 
demonstrated with the FABULOUS 
••AIREDALE” 3 way speaker system! 


SEE AND HEAR THE ALL NEW 

'Wharfedale WHR-20' 

Solid State Stereo Amplifier 


at the end of January 

Yes, at last we're moving ... to our 
new, modern, larger premises at 342 
Kent Street. Here in our High Fidelity 
Showroom and acoustically designed 
demonstration studio you will be able 


to choose equipment in a quiet and 
pleasant "browse around" atmosphere 
assisted by our knowledge and exper¬ 
ience gained in over 20 years in the 
Audio and Hi-Fi equipment business. 


NTS* 
0 
* 
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GENERAL ACCESSORIES 


Trade Enquiries Invited 


116-118 CLARENCE STREET, SYDNEY 
443 CONCORD ROAD, RHODES — 73-0211 


Please note: GENERAL ACCESSORIES STORES at: 116 Clarence St., City, 
and 443 Concord Rd ., Rhodes, are OPEN on SATURDAY MORNINGS. 


GENERAL ACCESSORIES 


proudly announce the opening of a new Show¬ 
room in Sydney's Western Suburbs: at 443 Con¬ 
cord Road, Rhodes. Phone 73-0211. 


We invite y6u to inspect 
this showroom and see the 
top quality articles on dis¬ 
play. See such brands as 
PIONEER, PLESSEY, ROLA, 
DUAL. GARRARD. GRUN- 
DIG. 


Also on display: PLAYER 
CABINETS, TAPE RECOR¬ 
DERS, RECORD CHAN¬ 
GERS, TEST EQUIPMENT, 
HI-FI OUTFITS —SARLON 
FABRICS —and SPEAKER 
ENCLOSURES. 
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Dow price, the new unit offers a smaller 
size, lower assembly costs and 
close matching of channels. The open 
[loop voltage gain of the two amplifiers 
s typically within ldB, input offset current 
vithin .02uA, input offset voltage within 
b.lmV, and input bias current within 
D.15uA. Each channel is a complete in¬ 
dependent amplifier with a typical open 
loop gain of 7000. For additional informa¬ 
tion contact the Australian agents, 
^annon Electric (Aust.) Pty. Ltd., 58 
^luden Street, E. Brighton, Victoria. 
3187. 

SIGMA INSTRUMENTS INC., Brain- 
Itree, Massachusetts, U.S.A., has developed 
b new series of low-cost opto-electronic 
Switching devices. Called the Sigma 
patacel Series 301, they are one, two or 
Jfour pole devices featuring electrically iso¬ 
lated input-output circuits, AC-DC capa¬ 
bility, high voltage gain, and application 
versatility. Designed for high density print¬ 
ed circuit packaging, the units occupy 
'only a quarter cubic inch and weigh a 
quarter ounce. Further details may be 
obtained from the Australian representa- 
ttives, Auriema (A’asia) Pty. Ltd., 443 
^^ y, N.S.W.- 


Cent Street, Sydney, 


2000. 



Mr Jim Thom¬ 
son, managing 
director of Gen¬ 
eral Telephones 
and Electronics 
(A’sia) Pty. Ltd., j 
is in Italy for j 
conferences with j 
the G.T. and E. I 
Interna t i o n a 1 1 
Telecom m u n i- 
cations’ head of-t 
fice staff in Milan * 
concerning future developments in 
Australia. The Australian company 
began operations in Sydney early 
last year. 


VARIAN ASSOCIATES has released 
information on a new series of 12in elec¬ 
tro-magnets for laboratory applications. 
Designated the V-3900 series, the magnets 
will produce intense uniform magnetic 
fields—with 6in face tapered pole caps and 
10KW power input, a field intensity of 
19.5KG can be achieved in a 2in air gap. 
Additional information on this series of 
magnets can be obtained from Varian Pty. 
Ltd., 38 Oxley Street, Crow’s Nest, N.S.W. 
2065. 

FAIRCHILD AUSTRALIA PTY. LTD. 
has awarded the third Planar Award to 
Techtron Pty. Ltd., of Melbourne, for pro¬ 
ducing the AA-4 Atomic Absorption Spec¬ 
trophotometer. This machine, using the 
principle of atomic absorption, greatly 
speeds up the measuring process in min¬ 
eral analysis. It has many varied applica¬ 
tions and may be used as both a research 
and control instrument. 


COUNTING INSTRUMENTS LTD., 
of England, has designed and developed 
a new micro-miniature display to add to 
their range of digital displays. The new 
display measures iin x fin x 2 3/8in, 
webhs 31 ounces, and can display up to 
11 different numbers, letters or any sym¬ 
bols or characters which can be repro¬ 
duced photographically. Each unit con¬ 
tains an assembly of 11 miniature lamps 
at the back, a negative with 11 message 
images, a series of lenses and a front view¬ 
ing screen. On lighting one or more of 
the lamps, the corresponding part of the 
negative is illuminated and focused 
through a system of plastic moulded 
lenses on to the viewing screen. 

Inquiries should be directed to the Aus¬ 
tralian agents, Jacoby, Mitchell and Co. 
Pty. Ltd., 469-475 Kent Street, Sydney, 
2000. 


INTERNATIONAL RESISTANCE 
IOLDINGS LTD. has concluded, and 
Implemented, a manufacturing and mar¬ 
keting agreement with Magnetic Devices 
[Ltd. of U.K. Magnetic Devices 
Thas developed a comprehensive range of 
electro-magnetic relays and solenoids, and 
produced designs appropriate to most 
[applications with particular emphasis on 
industrial requirements. 

Designs in regular demand will be pro¬ 
duced in Australia under licence—16 of 
khese are already available—while the 
more specialised units will be marketed on 
an imported basis, making the whole of 
[the range readily available in Australia. 
Full technical data, catalogues, etc., may 
be obtained from Precision Electronics 
[Pty. Ltd., (a wholly owned subsidiary of 
international Resistance Holdings Ltd.) 
The Crescent, Kingsgrove, N.S.W. 2208, 
with representation in all States. 



A multiple assembly of 5 micro¬ 
miniature display units developed 
by Counting Instruments Ltd. 

AUSTRALIAN GENERAL ELEC¬ 
TRIC PTY. LTD. announces the latest 
and smallest member of 5 the GE-400 series 
of medium-scale computers. The manu¬ 
facturers claim that this new computer, 
the GE-405, affords exceptional growth 
potential by permitting users to build their 
installations as their workloads increase 
by moving to one of the larger members 
of the series. Programs produced for any 
of the series are fully operational on larger 
systems of the series. With a memory 
capacity of 8,000 words (32,000 charact¬ 
ers) and an access speed of 2uS, the 
GE-405 leases for approximately $4,600 a 
month and sells for about $175,000. In¬ 
quiries to the Computer Department of 
the company at 103 York Street, Sydney, 
N.S.W. 2000. 

PLESSEY PACIFIC TELECOMMUNI¬ 
CATIONS has appointed Mr L. N. Reeves 
to the new position of planning manager, 
Until now he has been sales manager of 
the Telephone and Electrical Industries 
(T.E.I.) division. In his new position Mr 
Reeves will be responsible for the planning 
of products handled by T.E.I. and the 
Communications Systems of Australia 
(C.S.A.) division. Mr I. W. Maclean suc¬ 
ceeds Mr Reeves as sales manager of the 
T.E.I. division. 

EAI-ELECTRONIC ASSOCIATES 
PTY. LTD. is now manufacturing and 
marketing a new compact, mobile and 
rugged laboratory Quadrupole Mass Spec¬ 
trometer with linear mass resolution from 
1 to 250 AMU. Designated the QUAD 
160, the unit features quadrupole design 
and can sweep the entire mass range from 
10 to 250 AMU (optional 1 to 150 
AMU) or any portion of this range in 
lOOmS to 10 minutes. Price is quoted as 
$13,250. Further details can be obtained 
from the company at 26 Albany Street, 
St. Leonards, N.S.W. 2065. 

RYDALMERE COMPUTING SER¬ 
VICES, formerly known as Rydaimere 
Accounting Services, a subsidiary of Tutt 
Bryant Ltd., has announced major expan¬ 
sion plans for 1968. The company plans to 
replace its present B280 computer with a 
Burroughs B3500 data processing system 
ordered recently. The new computer is to 
be installed in an office block to be erected 
adjacent to the present site at 2-8 South 
Street, Rydaimere, N.S.W. 2116. The com¬ 
pany provides a data processing service 
for clients, including those within the Tutt 
Bryant Group. B 


MICRO MA-88 PROFESSIONAL 16 in. 

TONE ARM 

Designed to provide effortless tracking with 
the most delicate cartridges, the MA-88 
accepts S.M.E. and ORTOFON head shells 
as well as the MICRO head shell. The 
latter may be used with any standard Vz in. 
mounting cartridge and cartridge location 
is adjustable by a fore and aft movement 
of approx. Vz in. Vertical and lateral move¬ 
ment is almost friction-free and is esti¬ 
mated at less than 20 milligrams. Height 
is adjustable and a bias scale and bias 
hook system eradicates lateral pressure of 
the stylus. Stylus tracking pressure is 
adjustable from 0.5 grams and is clearly 
indicated on the outrigger 
scale. Encel price includ- (bOC CA 
ing Sales Tax ... $OD.OU 

MICRO-MA-77S and MA-77 TONE ARMS 

Very similar in construction to the MA-88, 
these tone arms are 12 in. and 14 in. long 
respectively. A unique eccentric counter 
balance weight is employed with the “77” 
series. Connections of all MICRO arms are 
plug-in types to eliminate soldering, gene¬ 
ral construction is of machined solid brass 
and finish is satin chrome. All MICRO 
arms pivot on miniature ball races. Both 
these models incorporate the bias hook 
and weight system to eradi¬ 
cate lateral pressure. Encel (bOQ CA 
price inc. Sales Tax ... 

LIFT NOW AVAILABLE FOR MICRO ARMS 

A tailored lifting/lowering device is now 
available for all Micro arms. 

Easily fitted, pneumatically £o cfl 
dampened action ..... ... . 

READ THE REVIEWS! 

Your April, 1966, copy of “Electronics Aus¬ 
tralia” contains a review of the MICRO 
MA-77 tone arm on pages 126-127. If you 
subscribe to “Hi-Fi News” look up your 
February, 1966, copy for an extensive re¬ 
view of the MICRO MA-77 tone arm and 
the M-2000/5 magnetic cartridge. This 
particular review extends over 4 pages. 
Write now for copies! 

LOW PRICED CERAMIC CARTRIDGE FOR 
BUDGET CONSCIOUS MUSIC LOVERS! 

Now the well-known Micro Model SC301 
Ceramic Stereo Cartridge with diamond 
stylus is available for only $6.90. Fre¬ 
quency response is 20-15,000 Hz. Tracking 
angle is 15°. This popular 
stereo cartridge is A1 value 
at (including Sales Tax) _ 4>0.wv) 

NEW MOVING COIL STEREO CARTRIDGE 
THE MICRO 4000/E —ONLY $28.50 

Featuring a replaceable stylus unit with an 
elliptical diamond stylus (0.3 x 0.8 mil,), 
the new Micro 4000/E moving coil cart¬ 
ridge has a frequency response of IQ- 
35,000 Hz. and compliance of 10.5 x 10- 45 
cm/dyne. Tracking pressure recommended 
is 1.5 grams. Output is 0.1 mV. — 
1kHz./5cm./sec. Channel separation is 28 
dB. at 1 kHz. Micro tone arms and cart¬ 
ridges enjoy an excellent reputation. This 
new moving coil cartridge 
is excellent value at the low £08 CA 
Encel price, inc. Sales Tax 

MICRO STYLUS INSPECTORS 

Regular inspection of all stylii is essential. 
Micro 50X stylus inspectors have just 
l arrived . . . $1.80. We recommend inspec¬ 
tion after each 50 sides even 


j with diamond stylii! Inc. Sales gQ 

PRECISION TURNTABLE LEVELS 

Modern low stylus pressures demand abso¬ 
lutely level turntables. Colton levels en¬ 
able the enthusiast to check 
regularly. Including. Sales 
Tax .- 


$1.50 






ELECTRONICS 
(STEREO) RTY. LTD. 

Head Office: 

431 Bridge Rd , Richmond, Victoria 3121. 
Tel. 42 3762. 

Sydney Store: . ;r . ;unrt f!or „/ : sm , 

257 Clarence Street, Sydney, N.S.W 2000. 
Tel 29 4563, 29 4564. 

•Wholesalers ‘Trade ins accepted 

Australia’s Greatest Hi Fi Centre 
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BAKER ELECTRIC GUITAR AND 
BASS LOUDSPEAKERS 

12” Group 25 25 watts (50 watts U.S.A.) 
12” Group 35 35 watts (70 watts U.S.A.) 
15” Group 50 50 watts (100 watts U.S.A.) 
High quality cast chassis loudspeakers at 

unbeatable prices. 

These speakers are designed to take the 
punishment of Guitar and Organ work. 
Send for leaflet and prices. 

Baker Loudspeakers — Renowned for 
quality since 1925. 


HOW rou tan AFFORD tie BEST! 

Clearance SALE — 

Demonstration Stock 


Tape Recorders with Wear-ite Decks . 

... $400.00 

and 


lewther Loudspeakers 


PM6 Drive unit . 

... $71.25 

PH7 Drive Unit . 

.. $105.00 

Twin Acousta enclosure . 

... $210.00 


Still the cleanest and clearest sound 


LEROY A INDUSTRIES PTY. LTD, 

672 HAY STREET, PERTH, W.A. 


mm -» ■ ■ — > f » 

University 


UNIVERSAL BRIDGE SECTION: 

• Inductance (L) 

O.luH—110H 8 ranges 

Accuracy ±1%, ±0.5% of the full 

scale. 

• Capacitance (C) 

lpf — 1,100 uF 8 ranges 
Accuracy ±1%, ±0.5% of the full 
scale 

• Resistance (R) 

.01 ohm — 11 M-ohm 8 ranges 
Accuracy ±1%, ±0.5% of the full 
scale 

• Q and D0.1 —12 ±10% ±0.1 

POWER SUPPLY: 

Battery operated 

BRIDGE SOURCE: 

Internal Oscillator lKc/s 


MULTIMETER RANGES: 

DC VOLTAGE: 

0-2.5 volts) 

0-10 volts) 

0-50 volts) —20,000 ohms per volt 
0-250 volts) 

0-1,000 volts) 

AC VOLTAGE 

0-2.5 volts) 

0-10 volts) 

0-50 volts)—8,000 ohms per volt 
0-250 volts) 

0-1,000 volts) 

DC CURRENT 

0-50 microamperes—250 millivolts 
0-0.5 milliamperes) 

0-5 milliamperes) 

0-50 milliamperes) —150 millivolts 
0-250 milliamperes) 

DC RESISTANCE: 

Range RX1 RX10 
50 M-ohm 


UNIVERSITY GRAHAM INSTRUMENTS Pty. Ltd., 
106 BELMORE ROAD, RIVER WOOD, N.S.W., 2210. 
Telephones: 53-0644 (5 lines). 

Telegrams and Cables: Raquip, Sydney. 


THE UNIVERSAL MULTITESTER 
MODEL "UNITER F” 
DIMENSIONS: 9cm x 10cm x 15cm, 51b. 

Midscale —74-ohm 740-ohm 
7.4k-ohm 434k-ohm 
Minimum — 1-ohm 10-ohm 100- 
ohm lOk-ohm 

Maximum —lOk-ohm lOOk-ohm 1 
Megohm 50 Megohm 
—20ma 2ma 0.2ma 
VOLUME LEVEL: 

—lOdb-l-10db on AC 2.5 volt range 

4-5db—j-36db on AC 50 volt range 
ALLOWANCES: 

DC voltage: ±3% at full scale deflection 
AC voltage: ±4% at F.S.D. 

DC current: ±3 % at full scale deflection 
DC resistance ±3% of full scale length 

Price $120 plus tax 

VICTORIA: EASTERN INSTRUMENT SERVICE Pty. Ltd. 

3 CARROL CRES., GLEN IRIS, 3146 
VICTORIA. Ph.: 20-3294. 


RX100 




W.A.: Atkins (W.A.) Ltd., 

894 Hay Street. Perth, 6000. 
S.A.: Jason Trading Co., Pty. Ltd., 
33 Market Street, 

Adelaide, 5000. Ph. 51-6263. 


Representatives: 

•QLD.: Keith Percy and Co. Pty. Ltd., 
Waterloo St., Newstead, Bris., 
Old., 4006. 


TAS.: W. P. Martin and Company, 

202 Argyle Street, Hobart, 7000. 
And 150 Wellington Street, 
Lanuceston, 7250. 
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TECHNICAL BOOKS 
AND PUBLICATIONS 


Magnetic fields 

| THE GENERATION OF HIGH 
MAGNETIC FIELDS, by D. H. 
Parkinson and B. E, Mulhall. 
Published by Heywood Books, 
London, 1967. Hard covers, 6 Jin 
x 9Jin, 165 pp., many diagrams. 
Price in U.K. 70s. 

A further volume in the Heywood 
“International Cryogenics Monograph 
I Series,” this book deals in depth and 
at length with the generation of both 
steady and pulsed magnetic fields 
whose intensity is above the level of 
50 Kilo-Oersteds attainable using con¬ 
ventional iron-cored electromagnets. As 
such it should be of particular interest 
and value to those working in such 
fields as semiconductor physics, plasma 
research, superconductivity and the 
| generation of sub-millimetre radiation. 

The topics dealt with include 
I solenoid analysis, cooling, construction 
and instrumentation, power supplies, 
hard superconductors and superconduct¬ 
ing solenoids, pulse techniques and 
techniques of flux concentration (in¬ 
cluding implosion), and future pros- 
| pects. 

A book for the specialist engineer 
| and scientist, to be sure, but one 
| which should be of considerable value 
| to those whose work involves the use 
of extremely high fields. 

Our copy came direct from the pub¬ 
lisher, and no information was sup¬ 
plied concerning local price and 
availability. However, as the U.K. pub¬ 
lication date was late September, 1967, 
it is likely that the book will be in 
stock at major Australian bookstores 
by the time this review appears. (J.R.) 

Transistor tables 

TRANSISTOR BIAS TABLES—Vol¬ 
ume 2, SILICON. By E. Wolfen- 
dale, B.Sc. (Eng.). Published by 
Iliffe Books Ltd., London, 1967. 
Hard covers, 7J x 9Jin, 82 pp. 
Price in Australia $4.25 plus post¬ 
age 25c. 

This is the second volume of 
Wolfendale’s Transistor Bias Tables, 
the first of which was reviewed in these 
columns some months ago. Both are 
companion volumes to his text Transis¬ 
tor Circuit Design and Analysis, and 
both consist of reproductions of print¬ 
out produced by computer programs 
based upon the equations describing a 
standard common-emitter R-C coupled 
amplifier stage having a base divider 
and an emitter swamping resistor. 

This reviewer has little doubt that 
the present volume will prove to be of 
somewhate greater value than the first; 
silicon devices have now all but super¬ 
seded their germanium brothers in 
many fields, so that a book dealing 
with the former is naturally likely to 
be of greater interest. However, in 
addition, the tables of the new volume 
have been generated by a program 
more refined than that previously em¬ 


ployed, with the result that they are 
both more valid and more speedily 
used. These factors should make them 
of considerable practical value to pro¬ 
fessional circuit designers and amateur 
enthusiasts alike. 

The copy sent for review was a 
rough advance proof supplied by Tech¬ 
nical Book and Magazine Co. Pty. Ltd., 
of 289-299 Swanston Street, Mel¬ 
bourne, 3000. That firm advises that 
finished copies should be in stock by 
the time this review is published. (J.R.) 

Colour television 

PAL COLOUR TV ... The PAL 
System and Mullard Circuits De¬ 
scribed. Published by Mullard- 
Australia Pty. Ltd., May 1967. 
Soft covers, 11 fin x 8Jin, approx. 
50pp, many diagrams and cir¬ 
cuits. Price in Australia $2.50 
(tentative). 

Although the authorities are stud¬ 
iously avoiding any expression of 
opinion, it seems likely that the PAL 
or Phase Alternation Line system will 
be the basis for colour television 
broadcasting in Australia. In view of 
this and the consequent demand for 
information on PAL colour TV re¬ 
ceivers, Mullard-Australia Pty. Ltd. 
has released this informative book. 

It gives basic design information on 
an experimental dual-standard colour 
TV receiver (405 lines and 625 lines) 
developed by the Mullard Central Ap¬ 
plication Laboratory at Mitcham, Sur¬ 
rey, England. Most of the text is dir¬ 
ectly applicable to the Australian 
scene. The receiver is a hybrid type, 
valves being used in the following 
sections: Audio output, frame output, 
line output, EHT etc., luminance out¬ 
put and the three chrominance output 
stages. 

The book begins with a short dis¬ 
cussion on the characteristics of colour 
and the response of the human eye, 
and passes on to the principles of PAL 
system transmission. This is illustrated 
with a block diagram of the vision 
stages of PAL system transmitter and 
a block diagram of a complete PAL-D 
(PAL-Delay line) receiver. This intro¬ 
ductory section concludes with a short 
bibliography of reading material on 
colour television. It is pointed out 
that books describing the N.S.T.C. sys¬ 
tem are also very useful, since PAL 
is essentially a modification of this 
system. 

In some ways the book is reminis¬ 
cent of one issued by the Philips or¬ 
ganisation early in 1956, before the 
introduction of television broadcasting 
in Australia and entitled “Miniwatt 
Receiving valves and Picture tubes for 
Australian Television Receivers.” In 
similar fashion, the new Mullard book 
proceeds through the receiver, but be¬ 
ginnings with the IF amplifiers; the 
tuner is not discussed, since it is a 
conventional type as used in mono¬ 
chrome receivers. 


The discussion in IF amplifiers out¬ 
lines the requirements of gain, band¬ 
width, reproduceability etc. A cir¬ 
cuit diagram is supplied and a brief 
alignment procedure is given with a 
typical response curve. The rest of 
the information on IF amplifiers is de¬ 
voted to the design details of the var¬ 
ious coils, traps and transformers. 

The treatment of the other receiver 
sections is along the same lines, the 
remaining six chapters being devoted 
to the following: 

Chapter 3: Luminance, AGC, and 
Sync. Circuits; this section contains an 
appendix on the specification and con¬ 
struction of the delay line (for ensur¬ 
ing that luminance and chrominance 
signals are in phase when they reach 
the picture tube). 

Chapter 4: Hybrid Colour Difference 
Decoding Circuits. 

Chapter 5: Field Time-base Circuit. 

Chapter 6: Shunt Stabilised Time- 
b^se Circuit. 

Chapter 7: Convergence and Raster- 
Correction Circuits. 

Chapter 8: Coils and Circuits for 
Automatic De-gaussing. 

Chapter 9: Power Supplies and 
Audio Output Circuit. 

As is pointed out in the preface, a 
short publication such as this cannot 


RADIO 

ENTHUSIASTS 

Learn 

amateur radio 
in your spare time. 


Whatever your interests are in 
amateur radio, there’s a Stott Radio 
course for you. Easy to follow. 
Practical. Modern. Guidance all the 
way by top-flight radio engineers. 

Radio for amateurs 
Learn the exciting skills of building 
modern radio receivers. Learn about 
the latest advances in electronics, 
design, construction and operation. 

Let Stott’s show you how. 
Amateur Operator’s Certificate Course: 
Broadcasting is fascinating. Stott’s 
offer an entirely new course that 
enables you to sit for the Amateur 
Operator’s Certificate of Proficiency 
Examinations with complete 
confidence. 

Get full details now on Stott’s 
Radio Courses. 


TECHNICAL CORRESPONDENCE COLLEGE 

159 Flinders Lane, Melbourne. 383 George St., 
Sydney. 290 Adelaide St., Brisbane. 

45 Gilles St., Adelaide. 1130 Hay St., Perth. 

Post this coupon: 

TO STOTT’S: Please send me, free and with- I 
i out obligation, full particulars of your i 

I Courses in Radio for Amateurs. 

| MR./MRS./MISS. ................................. | 

| ADDRESS...| 

..........AGE.. 

I I understand no representative will call. I 
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BRINGS "A /WFIV CONCEPT IN 
MUSICAL ENTERTAINMENT” 


MUSIC NEVER SOUNDED SO GOOD 
UNTIL YOU HEAR IT ON THE NEW 

TRIO-SONIC 

THE "BABY GRAND” 

OF COMPACT STEREO _ 

mm MUSK SYSTEMS Ififil 


SPECIFICATIONS: 

“NEW” DUAL 1015 Turntable 
Fitted With Shure M75/MG 
Magnetic Cartridge. “Trio” Am¬ 
plifier: All silicon transistorised 
—Power output of 13 watts 
R.M.S. per channel (distortion 
—.5 p.c.—80 load). Freq. re¬ 
sponse: 20-50,000 Hz (±1 db)— 
Loudness contour control—Tape 


monitor facility—Protected out¬ 
put circuitry. 

“Trio” Speakers: 6Jin rolled 
cloth edge woofer—Air suspen¬ 
sion type and 2 5 in cone type 
tweeter in hermetically sealed 
cabinet. Freq. response 40-20,000 
Hz—Impedance: 8S1-Ultra small 
and lightweight. 


specials 

AMPEX TAPE RECORDERS 

Model 863 Portable — Now only. 

Model 1163 Portable with Auto Reverse. 

Model 2053 Tape Deck with Auto Reverse .... 


$375.00 

$399.00 

$350.00 


The house oT hi-fi sound equipment for over a decade 


400 KENT STREET 


SYDNEY 


hope to provide all the information 
necessary to construct a TV set, lei 
alone a colour television receiver. NcT 
information is given on component 
layout, precautions against instability! 
ventilation, etc; neither are any sug| 
gestions made aimed at achieving econ-| 
omies in receiver production. 

In short, a very informative bookl 
which should interest engineers and 
anyone likely to be involved with thd 
design, manufacture and service ol 
colour television receivers — wheif 
they finally appear. The booklet will 
be available shortly from Mu Hard of! 
fices and distributors throughout thd 
Commonweath. The price is expected 
to be $2.50 per copy. (L.D.S.) 

Electronics history 

THE ELECTRONIC REVOLUTION! 
by S. Handel. Published by Pen 
guin Books Ltd., Middlesex, Eng 
land, 1967. Soft covers, 7in 
4-3/8in, 252pp. Illustrated wii 
line drawings. Our copy 
from the publisher. Price in Eng¬ 
land, 6/. 

In many ways this is quite a remark 
able book. According to the note oi 
the fly leaf, the author wrote it “ . . 
because of a growing conviction thai 
science and technology cannot bt 
divorced from tlheir social, economic, 
and political consequences and that 
they must now become the eonceri 
of a much wider public than jusi 
scientist and technologists.** 

But the book is more than just a| 
social document. It is also a history 
of electronics, detailing every worth¬ 
while advance from “ . . . the closing 
years of the nineteenth century (when) 
an absent-minded professor of physics 
in Cambridge discovered the electron*’ 
to the present state of the art involving 
computers, space and satellite oommiu-l 
nication, etc., and on into the future 
as the author envisages, if not what| 
will happen, then what could happen. 
Significantly, this forecast concerns 
social problems rather than technical 
ones and suggests how our mastery of| 
data transmission and processing might 
be used to build a better world. 

But, again, the book is more than 
a historical document. Each technical 
advance must, almost of necessity, be 
accompanied by a brief technical 
explanation of the problem and its 
solution. And brief though these 
explanations are, most of them would 
benefit the beginner striving to gain a 
grasp of the subject as a whole. In fact, 
today’s student, who is often hard put 
to it to look back a mere 25 years, 
will find it an interesting, and even 
exciting, document. 

The book is divided into three 
sections: The Beginnings, The Elec¬ 
tronic Revolution, and Towards 
Tomorrow’s World. Part two is the 
largest and covers communications, 
television, computers, the second indus¬ 
trial revolution, transport, war, medi¬ 
cine, and culture, discussing the tech¬ 
nical and social problems which each 
presents. 

The fact that the author has man¬ 
aged to present so many facets of his 
subject into such a small book, and 
still keep it readable, is quite a worth¬ 
while achievement and, in most 
respects, the book should fill a serious 
gap in electronic literature. 

It is all the more unfortunate, there- 
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pre, that one is bound to draw atten- 
on to several technical statements 
Ihich, to say the least, could have 
Teen better said. Whatever the author’s 
peas on these matters, he has failed 
present them to the reader in a 
finer which conveys an accurate 
ad clearly understood picture. 

For example: in his discussion of 
fie coherer (page 55) he states, “In the 
arly days of wireless... the rapidly 
I actuating waves had to be rectified, 
pat is passed through some device 
Idiich permitted the flow of current in 
Ine direction ... The rectifying device 

lien used—the coherer-consisted of 

*♦ 

Describing DeForest’s addition of 
he grid to the Fleming diode (page 
19). “The control of the electron 
|fcream by the grid can be made much 
sensitive and effective than Flem- 
ng’s method, which was simply to 
nake the cathode hotter or colder.” 

'Describing early TV experiments by 
|he B.B.C., using the 30 line mechani- 
al system (page 131). ‘The major 
•roblem, once the poor quality of the 
pictures had been accepted, was that 
t>f 'bandwidth.” 

Discussing mobile communications 
Ipage 109). “One of the main draw- 
packs of mobile radio communication, 
difficulty ... of maintaining pre¬ 
cisely the right transmitting and re¬ 
ceiving frequencies, was overcome by 
he use of frequency modulation.” This 
ps followed by a rather garbled account 
of FM systems, in which the reader 
ild have some difficulty differenti¬ 
ating between those characteristics 
vhich are peculiar to FM and those 
vhioh are peculiar to VHF. 

A great pity, because there is a need 
Ifor books of this type, and one would 
Ihave liked to be able to give it un¬ 
qualified praise. Even so, it achieves 
most of What it set out to do, and still 
makes most interesting reading. Do 
not let the minor lapses deter you, if 
you have an interest in the broad sub¬ 
ject. (P.G.W.) 

[LITERATURE—in brief 

TECHNICALITIES, the new product 
magazine of Tecnico Electronics Pty. Ltd., 
features new products which were dis¬ 
played for the first time at the 1967 
Australian Institute of Physics Exhibition. 
Items described are: Aerometrics Por¬ 
table Phase Meters models PM720 and 
PM730, Electronic Counters EC715 Series, 
Pulse Sampler model SA300, Pulse Gen¬ 
erator model PG200; F. W. Bell Digital 
Gaussmeter model 660, Precalibrated 
Gaussmeter model 620, Magnetic Reaction 
Analyser model 1090 with accessories; 
Dytronics HF Phase Angle Standard 
model 312; P.C.D. Ltd. Projection 
Cabinet type ZAE35; Princeton Digital 
Correlator model 100, Waveform Educ¬ 
tor model TDN-9; Trymetrics Digital 
Voltmeter model 4000. 

Inquiries should be addressed to Tec¬ 
nico Electronics Pty. Ltd., Carrington 
Road, Marrickville, N.S.W., 2204, or to 
branches in capital cities. 

NEW DEVELOPMENTS, issue B034, 
November, 1967, the new products maga¬ 
zine of Jacoby, Mitchell and Co. Pty. 
Ltd., has information on items from the 
following manufacturers: Advance Elec¬ 
tronics Ltd.—Timer Counter TC3, Power 
Supplies PP12 13 and 14, Integrating 
Digital Voltmeter DVX315, and Sine-Wave 
Inverters IVS3 and 4; Advance Controls 
Ltd.—various control items; Ad-Yu Elec¬ 
tronics Inc.—Synchronous Frequency 


Multiplier 1038, and Dynamic Analysis 
System AY1011; C E-C—Voltage Amp¬ 
lifier 1-302, and Charge Amplifier 1-303; 
Comark—DC Micro-Voltmeter 122; Elec¬ 
tronic Instruments Ltd.—Dissolved Oxy¬ 
gen Meters 94A and 94B; Kew—SWR 
Meter K109; PRD Electronics Inc — 
Standing Wave Amplifier 277-D, Coaxial 
Directional Couplers 4410 and 4420 ser¬ 
ies, and Power Meter 686-A with com¬ 
pensated thermistor mounts; Quan-Tech 
Laboratories Inc,—Scanning and Tracking 
Wave and Spectrum Analyser 305; Sand¬ 
ers Division of Marconi Instruments Ltd. 
—X-Band Mixer 6521, and Coaxial At¬ 
tenuators 6530. 6531, 6532 and 6533 series; 
Telonic—VSWR Measuring System TVS-1; 
Weinschel Engineering—Precision Sweep 
Insertion Loss Measurement System 1851, 
Variable Attenuator 905, and IF Substi¬ 
tution System VM3/HO-1, Inquiries 
should be addressed to Jacoby, Mitchell 
and Co. Pty. Ltd., 469-475 Kent Street, 
Sydney, N.S.W., 2000. 

MEASUREMENT NEWS, September/ 
October, 1967, published by Hewlett- 
Packard Australia Pty. Ltd., includes the 
following items: New offices in S. Aus¬ 
tralia and New Zealand; Digital Recorder 
model 5050A; Digital Magnetic Tape Unit 
model 3030; Transportable Field Calibra¬ 
tion Unit Cases; 135MHz Electronic 
Counter model 5247A; DC Power Supply/ 
Combining Case for Nuclear Modules 
model 5580A; Electronic Counter model 
5245M. Inquiries to the company at 22-26 
Weir Street, Glen Iris, S.E.6, Victoria, 
3146. 


Continue your study by 

CORRESPONDENCE 

Intermediate — Leaving — Matri¬ 
culation — Technical — Commer¬ 
cial — Professional — General — 
260 Professional Tutors, more than 
450 subjects. 

Full theoretical (plus short periods 
of practical) training to gain offi¬ 
cially recognised qualifications in 
INDUSTRIAL ELECTRONICS, 
RADIO & TV SERVICING 
and many other fields. 

Inquiries invited. No obligation. 

ROYAL MELBOURNE 
INSTITUTE OF TECHNOLOGY 
Division of External Studies, 
340 Swanson St., Melbourne, 3000 
34-0234. 34-5702. 


THOUGHT POWER 

Acclaimed "A PROVEN FACT” by scientists. 
Thoughtcasting students write: "Enjoying 

great peace." "All debts now paid In full, 
"It's the Job I always wanted." "A most 
revealing Course." Send 18c stamp for free, 
fascinating. 18-page book explaining and con¬ 
taining pages of letter extracts, to 
Section E.A., 44 Victory Lane, Laura. N.S.W. 
2781. 


Be Paid What You 
are REALLY WORTH! 


$ 


Develop your aptitudes at your own pace, for recognition that brings 
HIGHER PAY. Begin YOUR Progress Today! Select the course 
you want and which will benefit you most. ICS will send YOU 
promptly — a FREE illustrated BOOK, giving FULL DETAILS. 


GENERAL 

Journalism •— Short Stories 

Writing tor Radio A TV 

Interior Decorating 

Etiquette & .Entertaining 

Textiles 

Photography 

Mathematics 

General Education 

Dressmaking 

DRAUGHTSMANSHIP 

Architectural 
Builders' Plan Drawing 
Mechanical Structural 
Surveying & Mapping 

ILLUSTRATING 

Still Lite —Landscape 
Caricature & Cartoons 
Oil L Water Colour. 
Fashion Drawing 
Showcards & Tickets 
Signwriting 

COMMERCIAL 

Accountancy 
Cost Accountancy 
General Bookkeeping 
Salesmanship 
Shorthand Typing 


Retail Management 
Commercial Menegem't 
Small Business Owners 
Hotel-Motel Management 
Club Administration 
Window Dressing 
Business Letters 
BUILDING 
Architecture 
Building Contracting 
Carpentry, Joinery 
Structural Engineering 
Concrete Engineering 
Estimate A Quantities 
Roofing, Steel'Squere 
Timber Home Building 

INDUSTRIAL 

AH Mechanical Eng. 
Fitting A Turning 
Soft Drink Manufacture 
Air Conditioning 
Gas or Elect. Welding 
Chemistry. Plastics 
Electronics 
Electrical Mechanics 
Radio Eng. or Service 
Television 
Refrigeration 
Diesel Engines 


Auto Mechanics 
Civil Engineer 
Production Managam't 
Industrial Management 
Executive Training 
Modern Supervision 

SPECIAL EXAMINATION 
COACHING COURSES 

Account'cy: All Exams 
institute of Secretaries 
Inst. Cost Accountant; 
Inst. Sales I Marketing. 
Metric, or Leav. Cert. 
Intermediate Certificate 
Senior or Junior Public 
C'wealth Clerical Exams 
Police Entrance Exam 
Nurses’ Entrance Exam 
Steam Certificate 
Refrigeration Certificate 
Radio Examinations 
Inst. Auto. Mach. Engrs. 
Inst. Diesel Engineers 
Shire Overseers' Exam 
Engineers' Institutions. 

ADVERTISING 

Copywriting 
Commercial Art 
Advert'g Inst. Aust. 


to INTERNATIONAL CORRESPONDENCE 

Dept. 526 SCHOOLS. 

SYDNEY: 400 Pacific H’way, Crow’s Nest. Tala.: 43-2121. 
MELBOURNE: 234 Collins Street. Tala.: *3-7327. 

BRISBANE: Haindorff Housa, 171 Quaan St., Brisbane. Tala.: 2 *125. 
ADELAIDE: T. A G. Building, King William St. Tala.: W-4148. 
PERTH: C’wealth Bank Building, 55 William St. Tela.:21-72*8. 

NEW ZEALAND: Wallington, 182 Wakafiatd St. Tala.: 53-109. 

Please sand free Book on .......„.... 


NAME (Mr, Mrs, Miss) ... 

ADDRESS .... 


... AGE 


^OCCUPATION ___ 


,. r ....STATE ..Dept. 526 

...PHONE ., 
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ELECTRONIC 
PROJECTS 
YOU CAN 
BUILD 

How would you like to make a 4- 
band Short Wave Converter, A 
Screaming Siren. Boat Hailer, Tele¬ 
phone amplifier. Electronic Organ, 
Electric Fence — Battery operated 
15 Mile range, or any one of 60 
exciting, easy to build projects? 
ITS EASY THE S.E.W. KIT WAY 
2-3-or 4 Transistor Kits complete 
with cabinet and speaker from $11. 

All Kits Transis¬ 
torised and use 
special printed 
Circuit Boards. 




TAPE DECKS AVAILABLE 



with or without pre Amps. Magna- 
Van Der Molen. BSR. 


6 TRANSISTOR 
RADIO KIT 

complete, incl. In¬ 
structions $16.50. 
Wired and Tested $19 




■y <> 


PALACE 8-WATT 
Stereo Amplifier 

Frequency Re 
sponse 50 to 
15,000 cps. $32.50 

Also Solid State Models Available 




TAPE RECORDER KITS 
Unit 14, TAPE PRE AMPLIFIER, 
Unit 15 60/90 Kc/s Push/Pull 
Transistorised bias Erase Oscillator 
Module Unit 16, Transistor Tape 
Recording Amplifier Module. Used 
with Unit 14. 

NEW TAPE KIT—Complete Re¬ 
cord, Erase and Output Stage—uses 
latest IC circuit. $46.00 plus tax. 



MODULES 

Unit 2. JO Watt 
Amplifier 1.5- 
ohm 20/20 ks/c 
12V Supply. $15 
plus Tax or 3W 
to 50W from 
Unit 3a 7 Watt 
complete with Bass and 
Treble Controls. Mono, $20. Plus 
Tax. Unit 13. 12 Watts RMS. Con¬ 
tinuous 15 Ohms 40V Supply $21. 
Plus Tax. Also 25W, 35W, 75W, 
RMS. Amplifiers 8 Ohms from $44. 
plus Tax. PA Amplifiers 12V Tran¬ 
sistorised from 3W to 50W from 
$9.50 plus Tax. Also 50W Guitar 
Boost Amplifier. 


S. E. WILUS TRADING CO. 



TUNER Bandwidth 8*5 K/cs 
Unit 10a with Power Supply. $23. 
Unit 10 with RF Stage and Power 
Supply $31.80 plus Tax. 

Also Tuner Modules available. 



DON BOSCO 


“Mosquito” Signal Injector A Signal 
Source for every electronic applica¬ 
tion $14.00 complete. 



NEW! 80,000 CANDLEPOWER 


FLASHLIGHT! 

A portable searchlight. Yacht sails 
visible at 1,000 yards. A newspaper 
at 300 yards. Water and rust proof, 

$ 11.00 _ 

TRANSISTORS AND DIODES AT 
SPECIAL PRICES including BC107, 
$1. AF114, 95c, AC 125, 90c. 

BC108/AT327, 90c, AF115, 95c, 

2N301, $2.50, BC109, $1.30, 

AF116, 90c. OC 74, 95c. Also Com¬ 
ponents. Tape, Film, etc. Send 
S.A.E. for Details and List. 

38 RIYERSDALE ROAD, 
Camberwell Junction Vic. 3124 
Phone 82-5787 


Custom Built 

A phrase that means equip¬ 
ment specially tailored to your 
needs whether it is a console in 
timber or sheetmetal or a 
bracket to hold a component. 



We are specialists in close tolerance work for the communications 
industry in light engineering , sheetmetal , timber or plastics . If your 
problem involves one or more of these fields 9 it will pay you to see us— 
WE COULD HAVE THE ANSWER. 


SCEL PTY. LTD. 


BOX 63 NIDDRIE 
TELEPHONE: 379-7743 

A DIVISION OF SCOPE LABORATORIES 

BULLA ROAD, AIRPORT WEST, VICTORIA 
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AWV GUIDE TO INDUSTRIAL 
TUBE PRODUCTS, published by Amal¬ 
gamated Wireless Valve Co. Pty. Ltd., 
is a 24-page booklet giving essential 
characteristics of phototubes, image-con¬ 
verter tubes, storage tubes, camera tubes, 
cathode-ray tubes (oscillograph types), 
special-purpose kinescopes, vacuum power 
tubes (for high-power applications), 
vacuum gauge tubes, industrial receiving 
type tubes (for intermediate and low-power 
applications), and microwave devices. The 
guide may be obtained from the com¬ 
pany at 348 Victoria Road, Rydalmere, 
N.S.W., 2116. 


FAIRCHILD AUSTRALIA PTY. 
LTD. has published a brochure describ¬ 
ing briefly (with prices) the range of Fair- 
child linear integrated circuits. Types in¬ 
clude wide-band DC amplifiers, RF-IF 
amplifiers, operational amplifiers, differ¬ 
ential comparators, dual comparators, low 
distortion amplifiers, multi-purpose am¬ 
plifiers, temperature-controlled differen¬ 
tial pairs, and differential amplifiers. 
Copies may be obtained from the com¬ 
pany at 420 Mount Dandenong Road, 
Croydon, Victoria, 3136. 


TELECOMMUNICATION JOURNAL, 


Vol. 34, No. 10 (October 15, 1967) in¬ 
cludes three articles by experts on iono¬ 
spheric propagation problems. In addi¬ 
tion, this issue presents studies by the 
C.C.I.R. on selective calling systems for 
the Maritime Mobile Service. The news 
feature contains reports on the opening 
meeting of the World Administrative Mari¬ 
time Radio Conference in Geneva, the 
work of the C.C.I.T.T., and technical co¬ 
operation activities, together with in¬ 
formation on the various administrations 
of ITU member countries and a table of 
satellites launched between August 15 and 
September 14. 

The “Ideas and Achievements” feature 
contains descriptions of the equipment 
m >d to watch the eclipse of the sun in 
November, 1966, the first Sputnik, tele¬ 
communication towers in the U.S.S.R. 
(Ostankino) and Sweden (Stockholm), and 
the Research and Tests Division of the 
Swiss PTT. 

Telecommunication Journal is the 
monthly review of the ITU and was found¬ 
ed in 1869 as the “Journal Telegrap- 
hique.” It is published in separate editions 
in English, French and Spanish. Annual 
subscription by surface mail is 25 Swiss 
francs per language (single copies 2.50 
Swiss francs). The journal may be ob¬ 
tained from the Publications Service of 
the International Telecommunication 
Union, Place des Nations, 1211 Geneve 20, 
Switzerland. 


STANDARDS ASSOCIATION OF 
AUSTRALIA has published an Austra¬ 
lian standard AS C375 which is technical¬ 
ly identical with a recommendation of the 
International Electrotechnical Commis¬ 
sion. The principal objective is to stan¬ 
dardise the method of measurement and 
associated test conditions for use in the 
determination of the magnitude of the 
current noise generated in fixed resistors, 
but it does not specify limits of acceptable 
noise levels. Copies of the standard may 
be obtained from the various offices of 
the Association for 80c each. 

AMALGAMATED WIRELESS 
VALVE CO. PTY. LTD. has available 
copies of the following RCA literature. 
Inquiries for these should be addressed to 
Amalgamated Wireless Valve Co. Pty. 
Ltd., 348 Victoria Road, Rydalmere, 
N.S.W., 2116. 

RCA Application Notes: AN3418—De¬ 
sign Considerations for the RCA 40216 
Silicon Controlled Rectifier in High-Cur¬ 
rent Pulse Applications, by D. E. Burke 
and G. W. Alrecht; AN3452—Chopper 
Circuits Using RCA MOS Field-Effect 
Transistors, by F. M. Carlson; ICAN5271 
—Description and Application of RCA 
Low-Power DTL Integrated Circuits, by 
R. Heuner; ICAN5290—Integrated-Circuit 
Operational Amplifiers. 


Data sheets for the following semi¬ 
conductors: CD2200 and CD2201 low- 
power DTL gates; CD2202 low-power 
DTL dual four-input buffer gate; CD2203 
low-power DTL J-K flip-flop; CD2205 
low-power DTL dual three-input gate with 
“phantom-or” capability; 3N138 silicon 
insulated-gate FET for critical chopper and 
multiplex applications; 3N139 silicon 
MOS FET for audio, video and RF 
amplifiers; 3N140 and 3N141 silicon in¬ 
sulated-gate FETs for RF amplifiers and 
mixers up to 300MHz; 3N142 silicon in¬ 
sulated-gate FET for RF amplifiers up to 
175MHz; 40468 and 40559 silicon insula¬ 
ted-gate FETs for RF amplifier and mixer 
applications up to 125MHz. 

DUCON DIVISION of the Plessey 
Components Group has issued the follow¬ 
ing technical bulletins: TB115—Coaxial 
Capacitor Paper Dielectric Type PNC 51 
for interference suppression; TB411— 
Ceramic Disc Capacitors Type CDR “Red¬ 
caps” (3, 25 and 100V DC working); 
TB414—Miniature Ceramic Disc Capaci¬ 
tors Type CDM. Also available is a con¬ 
densed product listing of components, etc., 
available from Ducon. Inquiries to Ducon 
Division, Plessey Components Group, Box 
2, P.O., Villawood, N.S.W., 2163. 

MOTOROLA SEMICONDUCTOR 
PRODUCTS INC., Phoenix, Arizona, 
U.S.A., has released information on the 
following publications available from the 
Australian agents, Cannon Electric (Aust.) 
Pty. Ltd., 58 Cluden Street, East Brighton, 
Victoria, 3187. 

Perpetual Integrated Circuits Condensed 
Catalogue summarises the company’s com¬ 
plete range of ICs and is designed so that 
pages or complete sections can be re¬ 
placed or added. Included in the cata¬ 
logue are eight different families of digi¬ 
tal circuits (MECL. MEC LIT. MTTL, 
MDTL, DTL, MRTL, and mW MRTL) 
and five family croups of linear circuits 
(operational amplifiers, RF amplifiers, pow¬ 
er amplifiers, differential amplifiers, and 
sense amplifiers). Also included in the 
guide, to assist designers, are a compari¬ 
son chart, listing some of the major fea¬ 
tures of the different families, and an ap¬ 
plication selector guide, listing all circuit 
functions available. 

Reliability Report for Dual In-Line 
Plastic Integrated Circuits was compiled by 
the company’s IC reliability staff and pre¬ 
sents the acceptance criteria and results of 
the following tests: standard military en¬ 
vironmental tests; operating life tests; 
humidity life; storage life; temperature 
step stress; thermal shock step stress; 
temperature cycling stress. Units used in 
the testing program were Motorola MTL 
MC700P and MC800P series. 

Selector guides for silicon power tran¬ 
sistors, thyristors, and zener diodes. The 
silicon power transistor guide lists over 
100 types with collector currents from 
30mA to 30A, collector-emitter voltages 
to 400V, power dissipations from 3.75W 
to 200W and fTs from 1MHz to 60MHz. 
The thyristor guide lists over 300 types 
with current ratings from 800mA to 3 5A, 
and voltages from 25V to 1KV. The zener 
diode guide includes a cross-reference 
listing of all EIA registered zener and 
similar devices with their nearest Moto¬ 
rola equivalent. It also lists Motorola de¬ 
vices with ratings from 2.4V to 200V and 
from 250mW to 350W. 

INTERTHERM LTD. has published a 
new brochure intended to give some idea 
of the wide range of applications for 
which induction heating (both HF and 
MF) is suitable. Intentionally the brochure 
contains the minimum amount of text with 
many half-tone illustrations of equipment. 
Line drawings are used to indicate pat¬ 
terns of heat treatment on various com¬ 
ponents. Copies of the brochure, entitled 
“Induction Heating Applications,” are 
available from the Australian agents, H. 
Rowe and Co. Pty. Ltd., 7 Flinders Court, 
Rear 21 Elizabeth Street, Melbourne, C 1, 
Victoria 3000. B 


PLAN 

YOUR 

FUTURE 

CHOOSE a career in the field of 
ELECTRONICS* — the Nation’s most 
progressive and fastest expanding 
industry. 

Advancement in this modern 
science demands technical 
ability, a sound knowledge of 
basic principles and applica¬ 
tions. 

/Oil can master the subject by 
training at the MARCONI SCHOOL 
and be ready to grasp the oppor¬ 
tunities that occur in the three 
fundamental branches of Radio¬ 
technology. 

KNOW 

YOU ' 1 
GOING 

A = APPLIED SERVICING 

Comprehensive training in the main¬ 
tenance and repair of radio and 
television receivers offers substan¬ 
tial rewards to competent techni¬ 
cians. Marconi School training covers 
all aspects of radio and television 
receiver circuit applications, prac¬ 
tical exercises in fault finding and 
alignment procedures. 

B = BROADCASTING 
A thorough and practical grounding 
is available to students m broad¬ 
casting transmitter performance 
standards and maintenance tech¬ 
niques, with individual instruction 
in station operation and studio con¬ 
trol and testing. 

C = COMMUNICATIONS 
Combines all the foregoing, together 
with radio aids to navigation, mobile 
telephony, marine service applica¬ 
tion and international wireless tele¬ 
graph regulations, qualifying the suc¬ 
cessful student for the Common¬ 
wealth Government Certificate of 
Proficiency and the Marconi School 
Diploma in Radiotechnology. 

Classes are conducted at 

21 Pier Street, Sydney 

(at the foot of Goulburn Street). 

Daily: 9.30 a.m. to 4.30 p.m. 

Evenings: 6 p.m. to 8.30 p.m. 
or by Home-Study Courses (except 
practical instruction on equipment). 

... STUDY 

now 

enrolments ** 
close 5th Pebruary 
1968. Send for training *** % 
syllabus. There is no obligation. 


NAME. 

ADDRESS 


the MARCONI SCHOOL of 
wireless 

G.P.O. Box 2516, Sydney 

A Service of Amalgamated Wireless (Australasia) Ltd. 
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You can expect big 


things trom ANODEON 


makers ot Australia’s 

smallest 


Silicon 


ACTUAL SIZE 


Rectifier! 


ABSOLUTE MAXIMUM RATINGS at 75°C ambient temperature 


1 amp current 
rating (50 to 1000 V) 


• Miniature void free 
flame proof silicon 
polymer case 


Solid silver leads 


Type 


Reverse Voltage 


D.C. Cont. 

Recurrent Peak 

Transient Peak 


Vr 

Vrrm 

V rsm 

’ AD4001 

~6o 

50 

60 V 

AD4002 

100 

100 

120 V 

AD4003 

200 

200 

240 V 

AD4004 

400 

400 

480 V 

AD4005 

600 

600 

720 V 

AD4006 

800 

800 

960 V 

AD4007 

1000 

1000 

1200 V 


Minimum 

0.65 


CHARACTERISTICS at 25°C ambient temperature 

Forward Voltage Drop 

Diode Current 
200mA D.C. 

6 A (Pulsed) — 

35A (Pulsed) — 

Reverse Leakage Current at rated D.C. Peak Inverse Voltage 

Ambient Temperature Typical 

25 C C 0.04/iA 

100°C 2.4 /lA 


Typical 

0.8 

1.2 

2.6 


Maximum 
1.1 Volts 
— Volts 
- Volts 


Maximum 
5/rA 
50/'A 


Reverse Recovery Time : 

If= 0.5 amp. 


IR (peak)-^O.S amp. 


1.5 /t-Sec typ. 


A ANODEON SALES DIVISION 




V 


Electronic City, 443 Concord Road, Rhodes, N.S.W., 2138 
Electronic Park, Hamilton Street, Huntingdale, Vic., 3166 


Sydney 73 0211 
Melbourne 5690411 
Adelaide 234022 
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AMATEUR BAND NEWS AND NOTES 

Success of W.I.A. Youth. Radio Scheme 


The Youth Radio Scheme formulated by the Wireless Institute 
of Australia as a means of introducing young people to the 
technical aspects of radio and electronics is achieving the 
aims of its originators. 


By Pierce Healy, VK2APQ* 


By providing initial training and assis¬ 
tance to students interested in radio and 
electronics, the Wireless Institute of Aus¬ 
tralia Youth Radio Scheme has also been 
a service to industry in general. The cer¬ 
tificates issued to students successful in 
passing the examinations set for the var¬ 
ious grades are recognised, by industrial 
organisations manufacturing electronic 
equipment, and governmental undertakings 
providing communication services, as a 
worthwhile indication of the suitability 
of applicants for positions as apprentices 
or cadets. 

Even outside the electronics industry, 
preference has been given to Y.R.S. stu¬ 
dents because of their interest in a worth¬ 
while hobby. Parents and educationists have 
recognised the help the scheme can offer 
by initiating a student into a field that 
offers many openings for a career. 

Recently the administrative committee 
for the Duke of Edinburgh’s Awards 
approved that holders of the Wireless 
Institute of Australia Youth Radio Scheme 
certificates could be candidates for awards 
under the “Pursuits” section. 

There are three classes of awards — 
Bronze, Silver and Gold. The qualifica¬ 
tions candidates must have to be eligible 
for the awards are as follows: 

First Series (Bronze) 

1. Must hold the Elementary Radio Cer¬ 
tificate and the Radio Telephony Oper¬ 
ator’s Certificate (Grade 3) awarded by 
the Youth Radio Scheme of the Wire¬ 
less Institute of Australia. 

OR 

2. Must hold the Elementary Radio Cer¬ 
tificate and the Wireless Telegraphy 
Operator’s Certificate (Grade 3) award¬ 
ed by the Youth Radio Scheme of 
the Wireless Institute of Australia. 

OR 

3. Must hold the Junior Radio Certificate 
awarded by the Y.R.S. of the W.I.A. 

OR 

4. Must hold the Wirelessman’s Badge or 
the Radio Mechanic’s Badge awarded 
by the Boy Scouts Association. 

Second Series (Silver) 

l.Must hold the Intermediate Radio Cer¬ 
tificate and the Radio Telephony Oper¬ 
ator’s Certificate (Grade 2) awarded by 
the Youth Radio Scheme of the Wire¬ 
less Institute of Australia. 

OR 

iiitiiiiiituitiiiiiiiitiiitiiiiiMmiiiiiimmiiiiiiiiHiiiiummiiiiiMHtmiiimiiiiiMii 

;** News and notes of Divisional and 
Club activities submitted for inclusion 
in these columns should be forwarded 
direct to Pierce Healy, 69 Taylor St., 
Bankstown, N.S.W., 2200. 


2. Must hold the Intermediate Radio Cer¬ 
tificate and the Wireless Telegraphy 
Operator’s Certificate (Grade 2) award¬ 
ed by the Y.R.S. of the W.I.A. 

OR 

3. Must hold the Senior Radio Certificate 

awarded by the Y.R.S. of the W.I.A. 

OR 

4. Must hold the Radio Mechanic’s Badge 
and the Leading Signaller’s Badge of tne 
Boy Scouts Association. 

Third Series (Gold) 

1. Must hold the Amateur Operator's Cer¬ 
tificate of Proficiency awarded by the 
Radio Branch of the Postmaster Gener¬ 
al’s Department. 

OR 

2. Must hold the Amateur Operator’s 
Limited Certificate of Proficiency awar¬ 
ded by the Radio Branch of the Post¬ 
master General’s Department and the 
Radio Telephony Operator’s Certificate 
(Grade 2) awarded by the Youth Radio 
Scheme of the Wireless Institute of 
Australia. 

OR 

3. Must hold the Amateur Operator’s 
Limited Certificate of Proficiency awar¬ 
ded by the Radio Branch of the Post¬ 
master General’s Department and the 
Wireless Telegraphy Operator’s Certifi¬ 
cate (Grade 3), awarded by the Y.R.S. 
of the W.I.A. 

OR 

4. Must hold the Advanced Radio Certi¬ 
ficate and the Radio Telephony Opera¬ 
tor’s Certificate (Grade 1) awarded by 
the Y.R.S. of the W.I.A. 

OR 

5. Must hold the Advanced Radio Certi¬ 
ficate and the Wireless Telegraphy Opera¬ 
tor’s Certificate (Grade 2) awarded by 
the Y.R.S. of the W.I.A. 

OR 

6. Must hold the Advanced Radio Cer¬ 
tificate and the Radio Telephony Oper¬ 
ator’s Certificate (Grade 3) and the Wire¬ 
less Telegraphy Operator’s Certificate 
(Grade 3) awarded by the Y.R.S. of the 
W.I.A. 

OR 

7. Must hold the Junior Radio Certifi¬ 
cate and the Radio Telephony Operator’s 
Certificate (Grade 1) and the Wireless 
Telegraphy Operator’s Certificate (Grade 
2) awarded by the Y.R.S. of the W.I.A. 

The acceptance of the Youth Radio 
Scheme certificates for such distinguished 
awards is a tribute to the work of those 
associated with the Y.R.S. from both the 
organisational and technical aspects. 

With the commencement of the aca¬ 
demic year, some details of the Youth 
Radio Scheme may assist in the establish¬ 


ment of school clubs and preliminary 
planning to be undertaken. 

The objectives of the scheme are: 

(a) . To develop in young people an 
interest in radio and electronics as a voca¬ 
tion or as a hobby throughout life. 

(b) To provide school students with a 
hobby activity which will reinforce their 
school activities in science and mathe¬ 
matics. 

(c) To assist present and future leaders 
and instructors of youth radio clubs and 
non-club participants by providing ready 
made programs of activity. 

(d) To co-ordinate the activities of pre¬ 
sent and future youth radio clubs and non¬ 
club participants and to promote co-opera¬ 
tion and exchange of ideas among club 
leaders. 

(e) To co-operate with schools and 
youth organisations in fostering youth 
radio clubs. 

(f) To give encouragement and recogni¬ 
tion to youth radio club members and non¬ 
club participants who attain certain speci¬ 
fied standards of skill and knowledge in 
the field of radio. 

Details of the form of application for 
registration of a youth radio club can be 
obtained from the following: 

NEW SOUTH WALES DIVISION: Mr 
D. A. Craig, 20 Lewis Etreet, Epping, 
N.S.W. 2121. 

VICTORIA: Mr M. Plummer, 71 Ker- 
nan Street, Strathmore, Victoria, 3041. 

SOUTH AUSTRALIA: Mr R. Cuth- 
bert, 2 Claring Bould Road, Christies 
Beach, S.A. 5165. 

QUEENSLAND: Mr D. Dwyer, C/o 
D.C.A., T.T.S., Box 1, Brisbane Airport, 
Qtd. 4007. 

WESTERN AUSTRALIA: Rev. Bro. 
J. Morgan, Christian Brothers College, 
Franklin Street, Leaderville, W.A. 6007. 

TASMANIA: Y.R.S. Co-ordinator, Box 
851 J, G.P.O., Hobart, Tasmania. 7001. 


Y.R.S. Activities 

New South Wales 

The Annual General Meeting of the 
New South Wales Division Youth Radio 
Scheme was held on October 9 at the 
Wireless Institute Centre, Crow’s Nest. 
The chairman of the N.S.W. management 
committee welcomed the State supervisor, 
Rex Black, who had just returned from an 
overseas trip. Rex reported his impres¬ 
sions and discussions he had with various 
organisations regarding the W.I.A. Youth 
Radio Scheme. 

Rex told the meeting there was no 
comparable organisation anywhere in the 
world that catered for the training of 
young people in such a highly technical 
field by voluntary instructors. 

The following officers were elected for 
the ensuing 12 months: 

Secretary-treasurer, Mr Jack Flynn; 
management committee, Mr Jim Webster 
(chairman), Mr Doug Williamson, Mr 
Don Craig; ex-officio member, Mr David 
Jeanes (Divisional Council liaison officer). 

ANNUAL CONVENTION FIELD DAY 
YJt.S. COMPETITION 

The Council of the N.S.W. Division 
W.I.A. has given three prizes to be present- 
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SIEMENS 

100,000 different miniature relays 
in the Siemens range 



Complete flexibility through interchange of coils, contact arrangements, 
contact materials, etc., permits Siemens to offer more than 100,000 different 
versions of miniature relays. The user can select a relay which will give optimum 
performance for every application at the most economical cost. 

Siemens miniature relays are made in Australia. Local production means 
constant availability and low prices. 

There are five basic types of Siemens miniature cradle relays: 

Type N Standard version for universal application 
P Polarized relay with two-position armature 
L Relay with long coil for low operating power 
W AC relay for direct connection to AC voltage source 
M Relay for special measuring applications 

A technical description of the various types was published in Siemens Electronic Components 
Bulletin, 2-67 and reprints are available on request. 


Siemens Industries Limited 


Melbourne: 544 Church St., Richmond, Vic. 42 0291 
Sydney: 8 Mount St., North Sydney, N.S.W. 92 0966 
Brisbane: 294 St. Paul’s Terrace, Fortitude Valley. 51 5071 
Newcastle: 16 Annie St., Wickham, 61 4844 
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ed for the best constructional project suit¬ 
able for the Y.R.S. Elementary, Junior 
and Intermediate Certificates. They are: 

Elementary Certificate Project: Electro¬ 
nics Australia “Basic Radio Course.” 

Junior Certificate Project: General Elec¬ 
tric Transistor Manual. 

Intermediate Certificate Project: 
A.R.R.L. Handbook. 

The Field Day will be held during the 
Australia Day weekend, on Sunday, Jan¬ 
uary 28, at VK2WI, Quarry Road, Dural, 
starting 11 a.m. All projects will be placed 
on display in the Y.R.S. area. Participants 
must be Y.R.S. members and may only 
enter in their correct grade, e.g. a mem¬ 
ber with the Elementary Certificate can 
enter only in the Junior section. 

Certificate Examinations 

Since August, 31 boys have successfully 
passed the Elementary Certificate exami¬ 
nations. The Maitland Y.M.C.A. Radio 
Club headed the list with 13 members 
gaining Honours and one a Credit pass. 
Next was Westlakes Radio Club with 
five Honours and two Credit passes. 

There were seven passes in the Junior 
Certificate examination held in September, 
these included one Honours gained by 
the Westlakes Radio Club. 

NEW CLUBS FORMED 

Lismore Police and Citizens Youth 
Radio Club commenced with an atten¬ 
dance of 36. The club meets every Wed¬ 
nesday from 7.00 p.m. to 9.00 p.m. The 
chief instructor is George Budden, 
VK2AEQ, assisted by Lindsay Stephans, 
VK2ACO, and Jack Griffiths, VK2BGG. 

Manly Boys’ High School Radio Club 
was the last club to register in 1967. Mr 
R. J. Hughes a science teacher will be 
their instructor. 

Ukarumpa High School Radio Club of 
New Guinea has eleven members and is 
under the guidance of Mr Gene Nurkka, 
VK9GN. 


REGISTRATION FEES 

Club leaders are reminded that regis¬ 
tration fees for 1968 will be due on re¬ 
sumption of school activities. The fee of 
$2 will be the same for 1968. Applications 
for registration forms have been sent 
to all clubs. Leaders of clubs not con¬ 
tinuing in 1968 are asked to inform the 
secretary and so save unnecessary work. 

All correspondence should be addressed 
to: Secretary, Y.R.S., 30 Sharp Street, 
Belmore, N.S.W. 2129. 

SYDNEY GRAMMAR SCHOOL 
RADIO CLUB. This year has seen some 
good work carried out by the 23 members 
of the club. A fee of 50c per term was 
levied for the first time and proved quite 
successful. Members in general were 
keener and made good use of the equip¬ 
ment purchased with the subscriptions. 

MAITLAND Y.M.C.A. RADIO CLUB 

Over 50 members and their families 
were present at the prize-giving and social 
evening held at the Maitland Y.M.C.A. 
Radio Club on Friday, November 24. 
Mr Jack Flynn, the N.S.W. secretary of 
the Y.R.S., was present to make the 
awards of incentive packets of radia com¬ 
ponents to the 14 club members who 
recently gained Elementary Certificates. 

In addition to these awards, three mem¬ 
bers of the club were given prizes for 
their achievement in the recent shortwave 
listeners’ contest conducted by the club. 
Each of these enthusiasts had excelled 
in some aspect of S.W.L. skill. The prizes 
were handed to the winners by Keith 
Howard, VK2AKX, the Y.R.S. federal co¬ 
ordinator. 

Following the presentation, Kevin Wat¬ 
son, president of the Maitland Club, 
screened a selection of amateur sound 
cine films made in his own studio. These 
interesting films, in both colour and black 
and white, featured fully synchronised 
sound and showed such interesting topics 


as holiday fun at the Gold Coast and 
Amateur Field Day activities. 

The Maitland Y.M.C.A. Radio Club 
will reopen on February 2. Inquiries 
regarding membership should be addres¬ 
sed to the Secretary, P.O. Box 54, East 
Maitland, N.S.W. 2323. 

WESTLAKES RADIO CLUB 

The Westlakes Radio Club will again 
hold theory and practical classes this year 
commencing on February 3rd for the 
junior section and February 7th for the 
A.O.C.P. class. There will be an intro¬ 
ductory meeting on Wednesday January 
31, to outline the course. The club’s mem¬ 
bership fee is $1 per year. Associate 
membership is available to those outside 
Newcastle for 60 cents per year. 

Associate membership entitles partici¬ 
pation in club contests such as the current 
S.W.L. contest and also to the monthly 
newsletter which contains items of interest 
to those with electronics as a hobby. 

Full details of membership and class times 
may be had by writing to the Secretary, 

Box 1 P.O. Teralba, N.S.W. 2284. 

VICTORIA 

Howard Rider, the supervisor of the 
Victorian Division Youth Radio Club 
Scheme, will again be going overseas 
to take up duties in the educational field 
for a period of two years. Michael Plum¬ 
mer will take over for the remain¬ 
ing period of Howard’s term of office. All 
correspondence for the supervisor, 

Y.R.C.S. Victorian Division, should be 
addressed to Michael Plummer, 71 Kernan 
Street, Strathmore, Victoria. 3041. 

Gowrie Park State School Youth Radio 
Club: Examinations held at four certificate 
levels resulted in some excellent passes 
being gained. This is the first club in the 
Y.R.C.S. to hold a Senior Examination, 
and congratulations have been extended to 
Mr W. Allen for the work he has done 
as Club Leader. 

St. John’s College Y.R.C.: As a relative 
newcomer to the Y.R.C.S. has done 
extremely well. After the recent examina¬ 
tions for the Elementary Certificate, 11 
members were successful. 

Camberwell Grammar School Y.R.C.: 

Mr Treen, the Club Leader, is to be con¬ 
gratulated for the fine results students 
obtained at the Elementary and Junior 
Certificate examinations held in Novem¬ 
ber. A total of 14 Elementary and five 
Junior Certificates were awarded. 

Club Leaders are advised that notes to 
be included in “Zero-Beat” should now be 
sent to Don Reid, VK3EI, 355 O’Heas 
Road, Pascoe Vale, Victoria, 3044. 

QUEENSLAND 

In 1967, 23 Elementary Certificates, 10 
Junior Certificates and one Intermediate 
Certificate were awarded to successful 
candidates. The Club of the Year Award 
for the most active dub was made to the 
Yeronga High School Club, where the 
students gained a total of 16 certificates. 

Congratulations go to Bill Bennett, 

VK4ZWE for his work as Club Leader. 

SOUTH AUSTRALIA 

The outstanding news from the S.A. 
clubs is that the first girl candidate has 
passed the examination for the Elemen¬ 
tary Certificate. Congratulations go to Miss 
D. C. Casey of the Gladstone Radio Club. 

Successful candidates in all grades of 
the Elizabeth Amateur Radio Club were 

S resented with their certificates by Murray 
urford, VK5ZQ, president of the S.A. 

Division at a social evening arranged 
for the occasion. 

WESTERN AUSTRALIA 

Seven members of the Christian 
Brothers’ College Amateur Radio Club 
(Junior Section) were successful in the 
Elementary Certificate examination. Five 
received Honours award. 

A total of 22 Y.R.S. Elementary Certi¬ 
ficates have now been Issued by the divi¬ 
sion. 
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COMPLETE HI-FI 
RADIOGRAM-TAPE 
RECORDER 
ALL IN ONE 

MODEL TR9 



AS AN AMPLIFIER . . . 

• Frequency response, 20- 
20000 cps. 

• 7 Waffs RMS. oufpuf per 
channel. 

• Disforfion less fhan *25% 

• Separate treble and bass 
controls. 

AS A RADIO . . . 

• Being fully transistor¬ 
ised, can be switched on 
all day at full output with¬ 
out heat problems. Pro¬ 
gram can be recorded on 
tape without any external 
connections. 

AS A TAPE RECORDER . . . 

• Freq. response 30-18000 
cps. 

• 3 speeds. Meter level 
indicator. 

• Push button operation. 

• Superimposing. 

PRICES: 

2 track mono, $159.00 
4 track mono, $169.00 
4 track stereo, $230.00 
RADIO TUNER CAN BE FITTED 
TO ANY OF THE ABOVE 
MODELS FOR $26.00 EXTRA. 

TAPE DECKS 

for the home constructor. 
COLLARO (Magnavox) tape 
decks complete with record/ 
play and speed change 
switch wafers fitted . . . 

2 tracks, $48. 4 tracks, $55. 
SPECIAL LOW IMPEDANCE 
HEADS for transistorised tape 
amplifier circuits (Mullard) avail¬ 
able). 

CLASSIC TAPE RECORDERS 

93B LIVERPOOL ROAD, 
SUMMER HILL, N.S.W. 

Telephone 79-2618 
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COME TO CONVOY 

SYDNEY'S LEADING HI-FI SPECIALISTS 
449 KENT STREET, Near Town Hall 29-6475 

CONVOY INTERNATIONAL PTY. LTD. 

Start your New Year with a superb Hi-Fi system from Convoy, our recommended systems for this month 
are:— 


Convoy 


FOR SOUND SATISFACTION 


The New Trio TK150 solid state amplifier. Dual 
1009SK with Shure M44G Cartridge, Pair of new 
Peerless Cameo Speaker Systems in beautiful Teak or 
Walnut finish for a system combining elegance with 
performance. 

$320.00 


Trio TK400E solid state Amplifier, Dual 1019 fitted 
with Shure M55E Cartridge and pair Peerless 120-20- 
20 12” Coaxial Speakers in magnificent 3 c. ft. Teak 
enclosures for a new experience in stereo reproduction. 

$499.00 



We invite you to come and hear the remark¬ 
able Peerless range of speakers representing 
the ultimate in today’s Hi-Fi value. 

May we recommend:— 

Coax 120-20-20 12” full range 25-18000Hz 
15 watts RMS continuous rating, 

for only $44.00 each 
Coax 825-20 8” full range 30-18000Hz 12 
watts RMS continuous rating. 

for only $33.00 

3-way System comprising CM120W 12” 
Woofer. G50 MRC 5” mid-range. MT20 
HFC 2” Tweeter and crossover unit, range 
30-18,000Hz 25 watts RMS continuous rating. 

for only $57.00 

Just released:— 

The new Cameo Speaker System from Peer¬ 
less. These remarkable units fulfil the need 


Come to Convoy for expert advice and an honest price . 


for a system combining compactness, elegance 
and superb fidelity with an even response from 
40-18,OOOHz. Available in Teak or Walnut 
finish, size 21” hi$h, 11” wide x 9” deep. 
Utilises a new ehptical drive system with 
crossover and high frequency unit. Outstanding 

va * ue » for only $50.00 each 

There is a unit to suit your every requirement 
in this range of craftsman-built Danish 
Speakers. 




PRINTED CIRCUIT 

CRYSTAL CONTROLLED OSCILLATORS 

RANGE 1.5 kHz to lOOMHz 



PYE PTY. LTD. engineers have designed a series of 
stable Crystal Oscillators within the range 1.5 kHz to 
100 MHz. 


Types now available are:— 




XL687 

1.5 

kHz 

to 

6 kHz 

XL683 

+ 6 

kHz 

to 

50 kHz 

XL681 

+ 50 

kHz 

to 

150 kHz 

XL682 

-f-150 

kHz 

to 

525 kHz 

XL692 

500 

kHz 

to 

1 MHz 

XL688 

4* 1 

MHz 

to 

20 MHz 

XL690 

-f 20 

MHz 

to 

60 MHz 

XL691 

-f 60 

MHz 

to 

100 MHz 


The new epoxy resin impregnated fibreglass material is 
used for the printed circuit board, to provide robust con¬ 
struction. Solid state components and advanced oscillator 
circuitry ensure stability of operation. 

Send for FREE Leaflet. State XL No. 




PTY. 

LTD. 


Q.C.B. APPROVED ORGANISATION 


MELBOURNE: 

BRISBANE: 

SYDNEY: 

ADELAIDE: 

PERTH: 

HOBART: 

CANBERRA: 

GEELONG: 


PYE XL688. (Actual size) 

B.O. Box 105. Clayton, V c.. 3168. Phcna: 544-0361 
97 Mtrivalt Straat. South Brisbana. 4101. 4-1571 

59 Arundal Straat. Foraat Lodge, 2037. SB-4111 

1 Ifould Straat. Adalalda, SOOO. 23-3979 

1S1 Brisbana Straat. Parth. 6000. 28*4338 

141 Murray Straat. Hobart. Tasmania, 7000. S4-37^7 
Wollongong Straat. Fyshwick, A.C.T., 2600. 95-1566 
38 Littla Rvria Straat. Gaalong, 3220. 21-5844 
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WIRELESS INSTITUTE ACTIVITIES 

A set of rules, a list of identified interfering stations and 
appropriate reporting forms are to be circulated by Federal 
Executive of the W.I.A., to those participating in the "Intru¬ 
der Watch" service. This activity has been inaugurated to 
report to local and international authorities the incidence of 
commercial stations using frequency bands assigned to the 
amateur service under agreements reached at International 
Telecommunications Union Conferences. 


In the U.K. and the U.S.A. Intrudersince the signals became very strong from 

‘ ‘ - ‘ ‘ ‘ 1-Nc 


Watch services are already active and the 
British Post Office and the Federal Com¬ 
munication Commission are aotivelv co¬ 
operating. It is confidently expected that 
the same co-operation will be extended 
by the Postmaster General’s Department 
in Australia. 

Amateur operators and shortwave lis¬ 
teners are urged to report all transmissions 
by unauthorised stations operating 
in exclusive amateur bands. 

The federal co-ordinator for the In¬ 
truder Watch Service is David Wardlaw, 
VK3ADW. Correspondence should be 
addressed to Box 2611W, G.P.O., Mel¬ 
bourne, Victoria, 3001. In New South 
Wales, Ross Treloar. VK2BPZ, has been 
appointed as co-ordinator for the Divi¬ 
sion. Correspondence may be addressed 
to Wireless Institute Centre, 14 Atchison 
Street, Crow’s Nest, N.S.W. 2065. Names 
and addresses of co-ordinators in other 
States will be published as soon as infor¬ 
mation comes to hand. 


interstate stations in mid-November. 

Among the successful operators were 
Mac O’Brien, VK2ZMO, Henry Schreoder, 
VK2ZGK, Ian O’Toole, VK2ZIO, Kev 
Watson VK2ZKW and Bill Munn, 
VK2ZWM. However, several full call 
operators have also been busy and condi¬ 
tions have been described as “the best 
ever heard.” 

Bill Hall, VK2XT, well-known DX 
operator from Toronto, is having real 
success with a new umbrella quad antenna 
he constructed recently. He was able to 
work 23 JA stations in succession during 
one operating period, even though the 
beam has not yet been raised to its full 
height. Bill predicts excellent results 
from the new antenna, which he says is 
cheap and easy to build. 

Full details of Hunter Branch activities 
can be obtained by writing to the Secre¬ 
tary, Gordon Sutherland, VK2ZSG, 15 
Marine View, Newcastle, N.S.W. 2300. 


NEW SOUTH WALES 

The Annual Convention of the N.S.W, 
Division will be held over the Australia 
Day holiday weekend, January 26th-28th. 
The first item on the agenda is the monthly 
general meeting at Wireless Institute 
Centre at 8.00 p.m. on Friday, January 26. 
The business of the evening will include 
the election of the Federal Councillor for 
the ensuing year. 

The Convention Dinner will be held 
on Saturday evening, January 27-th, at 
Windsor Gardens, 258 Mowbray Road, 
Chatswood, commencing 7.30 p.m. This 
will be preceded by a display of commer¬ 
cial equipment during the afternoon and 
cocktails and savories at 6.00 p.m. Reser¬ 
vations for the dinner may be made by 
contacting the Secretary, Wireless Institute 
Centre, 14 Atchison Street, Crow’s Nest. 

On Sunday the venue will be at VK2WI, 
Quarry Road, Dural, the division’s trans¬ 
mitting station. Proceedings will com¬ 
mence at 10.00 a.m. A full program of 
field events and competitions has been 
arranged, as well as displays of commer¬ 
cial and home-constructed equipment. A 
good selection of prizes have been allo¬ 
cated for the various events. 

A.O.C.P. Classes 

Anybody wanting to obtain an amateur 
transmitting licence should note that the 
lecture classes will commence early in 
February These classes cover radio theory, 
morse code and regulations and are de¬ 
signed to prepare those attending the 
P.M.G. Amateur Operator’s Certificate of 
Proficiency examinations held twice yearly. 
This series is designed to enable partici¬ 
pants to sit for the February, 1969, exami¬ 
nation. 

Full details may be obtained by writing 
to the Class Supervisor, Wireless Institute 
Centre, 14 Atchison Street, Crow’s Nest. 

HUNTER BRANCH 

The six-metre band has been, and still 
is, providing plenty of activity for mem¬ 
bers of the Hunter Branch in Newcastle 
and surrounding areas. Several new sup¬ 
porters of VHF bands have feen found 


CENTRAL COAST BRANCH 

Vaughan Wilson, VK2VW, was the 
guest lecturer at the November meeting 
of the Central Coast Branch. The topic 
of his lecture was “Electronic Develop¬ 
ments in Civil Aviation.” Vaughan gave 
a very interesting outline of the develop¬ 
ments in oivil aircraft communications, 
from its infancy in Australia to the present 
day by explaining how, over the years, 
there has been a great change from simple 
communication using morse code to the 
development of distance-measuring beacons 
and various advanced forms of naviga¬ 
tional and communication aids of today. 

BLUE MOUNTAINS BRANCH 

The Blue Mountains Branch Annual 
Field Day held in November was well 
attended despite inclement weather. 
Branch members were pleased to welcome 
visitors from as far afield as Cessnock, 
Gosford, Bathurst and Forbes. 

Field Event Results: 

144MHz Scramble: Dick Norman, 
VK2ZCF, 1st. Bob Lear, VK2ASZ, 2nd. 

144MHz hidden transmitter hunt for 
pedestrians — five transmitters to be 
located: Stewart McCarthy, VK.2ZMQ, 1st. 
Leon Skeers, 2nd. 

7MHz Scramble; Three-way tie for 1st 
place with 13 contacts: Pierce Healy, 
VK2APQ. Dennis Wheaton, VK2AWW. 
Bob Lear, VK2ASZ. 

There was no result in the twin 144MHz 
hidden transmitter hunt. No competitor 
was successful in locating either of the 
transmitters. 

Among the other prize-winners were: 
John Walker, VK2GA, S.W.R. Meter. 
Laurie Cartwright, VK2ZJC, Type QQEO 
3/25 valve. 

The branch thanks amateurs and asso¬ 
ciates for their support and Milliard 
tAust.) Pty. Ltd. and the N.S.W. Division 
for their generosity in donating prizes. 
The branch chairman, Derrick Boyd, 
VK2NR at the conclusion of the day 
presented the prizes to the winners of the 
various events. 
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at the end of January 

Yes, at last we're moving ... to our 
new, modern, larger premises at 342 
Kent Street. Here In our High Fidelity 
Showroom and acoustically designed 
demonstration studio you will be able 


to choose equipment in a quiet and 
pleasant "browse around" atmosphere 
assisted by our knowledge and exper¬ 
ience gained In over 20 years in the 
Audio and HI-FI equipment business. 

Come and hear the fabulous TRIO 
range of Amplifiers. A mo’del to suit 
every budget. 

Model TKI50T solid state, 12 watts 
RMS per channel, very compact. 
High quality sound for the budget 
minded. . $129.00 

Model TK250E solid state, 20 watts 
per channel RMS, featuring com¬ 
pact size with selection of 2nd pair 
of speakers from front panel. Excel¬ 
lent value . $179.00 

Model TK400E solid state, 32 watts 
RMS per channel. Every control you 
need. The tops of the Trio range. 
Price . $228.00 

Trio W26 amplifier with radio tuner 
— 10 watts per channel. Dual 1015 
player—Shure M44-G stereo cart¬ 
ridge—2 Wharfedale "LINTON" 2 
way speaker systems. 

SPECIAL AT . $409.00 

Model W26 Tuner/Amplifier — 
VALVE TYPE—10 watts per channel. 
AM/SW only. Good value for those 
who require a radio included. 
Price . $«8’.00 


SEND FOR SPECIFICATIONS 
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SG —4 Generator 


Frequency Range: 50Kc to 30Mc in 8 bands. All 
on fundamentals, accuracy 

± 1 % 

Modulation: Internal at 400 and l,000cps, depth 
variable from 0 to 60^. External 
modulation is also available. 
Attenuation: Up to 100 dB, in 1 dB step. 
Output Impedance: 75 Q, unbalanced. 

Size & Weight: 400( w) x 260(h) x 290(d)mm, 
16.1 kgs. 


SO-* 108 

Wide Band Signal Generator 

Frequency Range: 150KC~150MC in 6 bands on 
fundamentals. 80MC — 300 
MC on calibrated harmonics. 
Output Level: More than 0.1V rms. 

Accuracy: Within ±1% on all ranges. 
Modulator: Internal at lOOOcps fixed, and exter¬ 
nal mod. possible. 

Audio Output Voltage: 0 — 4 V. 

Tubes: 12BH7, 6AR5, 5GF. 

Size & Weight: 295(w) x 228(h) x 160(d)mm 
3.7kgs. 


SV —503 
High Sensitive V.T.V.M. 

Voltage: 0 to 10mV~l,000V in 11 
ranges. 

AF Level: 60 to +62 dBm, in 11 
ranges. 

Accuracy: ±3% on all ranges (at 
1 kcps.) 

Freq. Response: ±ldB at 20cps to 
1 Mcps. 

Vacuum Tubes Used: 6AW8A, 6EJ7 
0A79x4, 3FS1 
Size & Weight: 155 (w) x 240 (h) x 
120(d)mm, 2.7 kgs. 


SANWA RADIO MEASUREMENT WORKS H - R0WE & CO- PTY - LTD - 

- BOX 1994 S, G.P.O., MELBOURNE 



. o ,J\NEW IMPROVED 
>e 30 WATT 


12v. All Transistor 
F.A. AMPLIFIER 

No. 598—Complete Kit of parts to 
smallest screw. $58. No. 656 — 
Wired ready to operate. 2 models: (1) 
15 ohms tap. 8 ohms. (2). 500 ohms 
tap.. 250. 125 ohms, each $60. Freight 

» s '!%,g. ln "• x 3,n h - x a * in d - 


MAGNETIC STEREO PRE-AMP 

In 5Mv, out 
SOOMv. Bass 
and treble 18 
D.B. No. 

700C, $29. 

J Wired ready for 
use. $31. Post¬ 
age 30c. 


COILS & IF'# 455 Kc 

Aer, R.F. oic. and IPs . .. $1.70 ea. 

Ferrite Aer. . .. . $1. 

No. 265 Universal Tape OSC coll, $6. 
Postage 10c. Write for details and price 



MULLARD 12 TRANSISTOR 

5 watt x 5 watt. 

Distortion ** of 1%. Frequency re¬ 
sponse 30 cycles to 10Kc. Output 15 
ohm speaker. 

12in Ig. x 7ln d x 4ln h. 

Pre-Ampllhcr kit No. 616C $26.00 
2—5w Main Amplifiers No. 

. 67 SC . $34.00 

1—5w Power supply No. 681C $16.00 

Steel chassis, plated No. 649 $ 2.50 

COMPLETE KITS. nuts, screws*! 

etc. No. 471C. $78.50 

Wired and tested. No. 47 ID. extra 
$5.00. Freight extra. Write for blue¬ 
print list of pasts. 


R.C.S. PRINTED CIRCUITS 


For all R. & H.. E.A.. Muiiard. Philips and other designs. 
Clearly coded. White letters and numbers, easv assembly and 
service, polished and reslned for easv soldering. With b* — 
print narts list. 

SPECIALS: To your drawing— Write for particulars and 
Drafting aids 


New Printed Circuit# 

700 Magnetic pre-amp $3 


- Magnetic pre-amp $3 

703 Mull. 7W. Stereo. $3 

704 Pre-amp 67.P2 . $2.50 

707 10W Stereo. 67. P3 

$2.50 

708 10W. amp. $7. AS 

$2.50 

709 Pre-amp 67.PS $2.S0 

Write for full list. 


Recent Design# 

Part No. 

J 7S HI-FI 5W. amp. 92.50 
#4 Pre-amp. 6S.P10. $2.90 
68$ Pre-amp. 65-Pi 2 a 

686 Pre-amp 65.P12B $2.50 
690 Philips 10W. amp $2.50 
695 electronic Plash. $2.50 
Immediate despatch. Postage 10c. 



R.C.S. COMPLETE 
DO-IT-YOURSELF KITS 

Peak reception, tow price. No ex¬ 
pensive test equipment. Everything 
fits. 1964 RF Transports 7. Complete 

kit—No. 640 .$43.50 

Portable car radio, identical to 640 
above, plus extra switch and car coil. 

etc. No. 642 . 546.00 

(Write for booklet on 640 and 642.) 


Postage $1. 


HI-FI BROADCAST TUNER UNIT 
4 TRANSISTORS—HI SENSITIVITY 

R.F., mixer. I F., pwr. dectr. stages, adjustable aerial coupling. 
Complete as Hlust., wired and tested with 461 dial, knobs and 
mmmmmm SWltCH POt. NO. 474, $31. COmPlete 
s '“ kit of parts for above. No. 474C. 

$30, postage $1.00. 



WHISTLE FILTEj 
for above. No, 


$4 Post. 10c: 


IMPROVED BATTERY SAVER KIT 

4'/i, 6 or 9 volts. Replaces transistor 
battery power Input 240 volts A.C. Maxi¬ 
mum miliiamps 100. Hum-free operation. 
Size JVjin I. * 2Vjin w. x l*/air» h. No. 
657, $6.50 (post 10c). 



R f+ c Order by Mail Order, Poital Hot a or Money Order (add po$t.), dlroct to 

•w.J. RADIO PTY. LTD., 651 FOREST ROAD, UXIEY, N3.W., 58-3491, 585385 


PERSONAL PORTABLES 

Range 30 milts, 200 2 TRANSISTORS 
with short aerial 
and earth. Ear¬ 
piece only, no 
speaker. Wired 
reedy to use. No. 

666D, $10. 

Postage 20c. 

Do-it-yourself kit, 

No. 666C, $9.00. 

1 TRANSISTOR—1 DIODE 

582 Do-it-yourself kit .. $5, post. 10c. 
593 Wired ready to operate, $6, post. 
10c. 



DIAL KITS 

Scale gold with white letters. 
Size 6{in. x 2jin. to match. 

• No.459 300pf gang, *4-00 

• No.46! 200pf gang, $4.00 
Post 20c. 


NEW AUDIO AMPLIFIER 

4 transistors. 

or 1 watt. 

Small size: cab¬ 
inet 3" x 2*' x 
1“ plastic. Suit¬ 
able crystal F./ 
up. Intercom., 
microphone rad- 
lo. etc. (9 volt) 

Do-it-yourself kit 665, $10 (Post 18c). 
Wired ready for use, 445D; $11.50. 



NEW TRANSISTOR PREAMP KITS: 

SIZE 3 x 2 x tin 2 req. for Stereo. 
LOW IMP. Input 2 trans. 672C $6.50 

Wired ready for use, 672D.$8 

HIGH IMP. silicon 2 tran. 680C $4.50 

Wired ready for use. 680D.$• 

HIGH IMP. silicon 3 tran. 482C .. $8 
Wired reedy for use. 63 2D .. .. $9.50 
Postage 10c each. Write for data. 
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SHORT-WAVE LISTENERS’ GROUP 

Meetings of this progressive group are 
being well attended, and the November 
meeting proved to be very fruitful. Plans 
were made for a competition among mem¬ 
bers for the best design for a QSL card for 
the division’s official stations: VK2WI, 
VK2AWI, VK2BWI. A committee was 
formed to compile and print early next 
year a booklet of about 50 pages, with 
circuits and notes on the more common 
surplus-type receivers used by S.W.L.s and 
amateur operators. 

Early in November, members of the 
group were taken on a guided tour of the 
communications station of the New South 
Wales Police Headquarters in Sydney. This 
inspection proved to be a most educa¬ 
tional and fascinating evening. A visit 
to the Overseas Telecommunications Com¬ 
mission’s transmitting station at Doonside 
is being organised for January 20. 

The group meets on the third Friday 
of each month, at Wireless Institute 
Centre, 14 Atchison Street, Crow’s Nest. 
Visitors are always welcome. » 

For country and out of the city S.W.L. 
enthusiasts, full details of the group’s 
activities may be obtained by writing to 
The Secretary, S.W.L. Group, at the above 
address. 


VICTORIA 

Geelong Amateur Radio-Television Club 

With the election of the new committee, 
the club has stepped up many of its activi¬ 
ties. Mike Trickett, VK.3ZNZ. was re¬ 
elected as president. Other office-bearers 
are: Vice-presidents, Mike Bellaart, 

VK.3ZSE; Ian Baxter, VK3ZIB. Secretary, 
Bob Wookey. VK3TC. Treasurer, Daryl 
St. John, VK3ZNC. Librarian, Russell 
Walker, VK3ZUC. Publicity, Haydn Chit- 
tock. Equipment, Graeme Pattie. Com¬ 
mittee, Ray Cowling, VK3ZUC; Terry 
Leith, VK3ZXY; Terry Mitchell. 

The club membership increased by six 
during 1967. 

With the building of the VHF “Shack” 
at the club rooms the junior members 
who are studying for their Amateur 
Operators’ Limited Certificate of Profic¬ 
iency, are able to receive practical instruc¬ 
tion of the operation of VHF transmit¬ 
ting and receiving equipment. 

Geelong was chosen as the venue for 
the 1967 Victorian Division VHF group 
4th annual convention held in October. 
The club played an active part in the 
organisation which contributed to the 
success of the event. It was estimated 
that about 300 persons from all parts of 
Victoria, Mt. Gambier (South Australia) 
and southern New South Wales attended. 

During September the club organised 
a visit to Shepparton, Victoria, the loca¬ 
tion of Radio Australia and television 
station GMV 6. After a tour of the 
television station, a member of the staff 
of GMV 6 gave members an insight into 
the procedure and operation of the tele¬ 
vision studio. 

A popular activity of the club is the 
hidden transmitter hunts, which are held 
four times a year. The competition is 
keen and a barbecue at the transmitter site 
to conclude the event is enjoyed by all 
who participate. 

Up to date, most members have limited 
call-signs, but this situation is changing 
with the heln of the secretary, Bob 
Wookey, VK3IC, who is instructing 
several members in the technique of send¬ 
ing and receiving Morse code. These 
members will sit for the Morse code 
examination in the near future. 

The club has recognised the importance 
of encouraging the youth of Geelong to 
develop and increase their interest in ama¬ 
teur radio. As a part of this recognition 
a project is under way for junior members 
to construct a 144MHz converter. The 
construction is supervised at the club 
rooms bjf Mike Trickett, VK3ZNZ. 


Mobile FM transceivers and base sta¬ 
tions are very popular with Geelong ama¬ 
teurs. Base stations monitor the band for 
about 14 hours each day, enabling ama¬ 
teurs in Geelong to be in constant com¬ 
munication with each other. Any visitor 
to Geelong with an FM mobile 
on 146MHz installed in his car can be 
sure he will never be lost. 

A future project for club members is to 
construct and operate their own television 
transmitter. However, completion of this 
project will depend on finance and com¬ 
ponents becoming available. 

Regular features at the club are techni¬ 
cal lectures, demonstrations, visits to com¬ 
munication installations, technical films 
and social events. A well-equipped work¬ 
shop and technical library facilities are 
available to members. 

The club meets every Friday evening 
at 8 p.m. and an invitation is extended 
to visitors and intending members. Details 
of all actitivites can be had by writing 
to the Secretary, Geelong Amateur Radio 
—Television Club, Box 520, P.O., Gee- 
lone, Vic. 3220. 

(From personal experience I can vouch 
for the 146MHz FM mobile and base 
station statement — VK2APQ.) 

QUEENSLAND 

Peter Brown, VK4PJ, has been appoint¬ 
ed liaison officer for the Wireless Institute 
Civil Emergency Net and will co-operate 
with the Central Queensland Branch in 
this most important phase of institute 
activity. 

The Council requests members to send 
in their annual subscriptions by the end 
of February. Co-operation by members in 
this regard will save the secretary the 
extra work that deletions and reinstate¬ 
ments through late payment of fees en¬ 
tails. 


SOUTH AUSTRALIA 

In addition to the general news of 
divisional activities, the November issue 
of the S.A. Division’s journal had this 
request: 

“Lightwave transmissions — would any 
reader who has done any work in this field 
please send me a copy of any circuits, 
results, etc., that have been used. I am 
doing some research into the subject with 
the view to attempting a long distance 
transmission by this means and would 
appreciate any assistance that anyone can 
give in this matter.” 

The request was from M. J. Groth, 
VK5ZMG, 75 Charles Street, Prospect, 
South Australia, 5082. 

WESTERN AUSTRALIA 

The news that Roy Chamberlain, 
VK.6RY, would not be standing for re- 
election as Federal Councillor was given 
in the November issue of the W.A. Divi¬ 
sion Bulletin. Roy has held the position 
sirtce 1964. Nominations have been called 
for the position and for a member to 
represent the division at the Federal 
Convention to be held in Sydney at Easter. 

I.T.U. News 

The World Administrative Radio 
Conference to deal with matters relating 
to the maritime service, convened in 
Geneva on September 18 by the Inter¬ 
national Communications Union, com¬ 
pleted its work on November 3, 
with the signing of the Final Acts which 
will come into force on April 1, 1969. 

For seven weeks some 300 delegates 
from 70 countries have been revising 
the regulations governing the maritime 
mobile service. The last revision was 
made in 1959. 

Since that time there has been a signi¬ 
ficant drop in the number of passenger 
ships (considered at the time to be high 


BRIGHT STAR CRYSTALS 

PREFERRED BY LEADING MANUFACTURERS 
THROUGHOUT THE COUNTRY FOR— 

ACCURACY STABILITY ACTIVITY-OUTPUT 

All types of Crystals Available. 

Such As DC 11, FT 243 HC 6U CRA 
B7G. HCI8U, ETC. 

TOLERANCES: 0015%, .002%, 

.003%, .005% ETC. 

Consult us for Crystals for any mobila Radio. 

Pricas dapand on tolaranca and fraqliency raquired. 

DISCOUNT FOR QUANTITY ORDERS 



Established 36 Years 



AMATEUR AIRCRAFT and ULTRASONIC CRYSTALS also AVAILABLE 

Our new Factory employing the most modern equipment allows 
us to offer you PROMPT DELIVERY for all your CRYSTAL 

requirements. 

DEVOTED EXCLUSIVELY TO THE MANUFACTURE OF 

PiaO ELECTRIC CRYSTALS 

Contractor! 10 Federal and State Government Departments 

REPRESENTATIVES AUSTRALIA AND NEW ZEALAND—MESSRS. CARREL & CARREL, 
BOX 2102, AUCKLAND. 


MESSRS. ATKINS (W.A.) LTD., 
894 Hay Street, PERTH. 

MESSRS. A. E. HAROLD PTY. LTD., 
123-123 Charlotte Street, BRISBANE. 


MESSRS. LAWRENCE & HANSEN 
ELECTRICAL (VIC.) PTY. LTD., 
34 Brisbane Street. HOBART, 
and 29 St. John Street. 
LAUNCESTON, TASMANIA. 


546-5076 


BRIGHT STAR RADIO 

LOT 6 EILEEN ROAD, CLAYTON, VICTORIA 


546-5076 
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RADIO HOUSE PTY. LTD. 

108108 PITT ST., * ROYAL ARCADE AND 760 GEORGE ST V SYDNEY 


SPECIAL 

PURCHASE 

Sit of flirt# 



CHROME VAN 


German screwdriver and 
pocket tester. 

1. 6*12 volt model auto 
test. 

2. Sparkplug tester. 

3. 110-380 volt mains tester. 

$1.25 ..eh 



"KEY llir 51.95 

Free. Om spars merc ur y 
cell. 

With fob keyring, attrac¬ 
tive gold finish case. 
Simply squeeze. Illumin¬ 
ates car and house locks, 
etc. 

$4.00 tested anywhere 


MULTIMETER TESTERS 


Modal mo 



Modem Design. 33 Micro Amp 
Meter. 

30.000 Ohms per Volt D.C. 

13.000 Ohms per Volt AC. 

1 p.c. Multipliers and Shunts used. 

Primed circuit. 

Clear Scale. rugged moulded 

SPECIFICATIONS 

DC Voltages: 0-0.3-1.2-3-12-30- 
120-300-600-1.200 V at 30,000 
Ohms per volt. 

AC VolUges: 0-3-12-30-120-300- 
600-1.200 V at 13.000 Ohms per 
volt. 

DC Current: 0-.06-6-60-600 mA. 
0-12 A. 

Resistance: 0-60K-6M-60M (350, 
35K, 350K. at mid-scale). 

Decibels: minus 20 lo plus 57 
dB (0 dB equals 1 mW. 600 
ohms). 

Audio Out: Capacitor id series 
with AC volt ranges. 

Short Test: Internal buzzer. 


Price ssi 

with leather case, $38.00. 
Postage 90s to $1 extra. 

Batteries: I (1.5V). 1 (15V). 
Size: 3 5-16'* a 6 5-16" a 21" 


Accessory: 1 pr. heavy test leads. Weight: 1.41b approx. 


MODEL ITI-2 MULTIMETER 



SPECIFICATIONS} 

DC Voltage: 5-25, 50. 
250, 500 and 2.5K 
{20,000 ohms per 
volt). 

AC Voltage: 10, 50, 
100, 500, 1,000 Volts. 

DC Current: 0-50 uA, 
0-2.5 MA, 0-250 MA. 

Resistance: 0-6K, 0-6M 
(300 ohms and 30K 
at centre scale). 


Capacitance: 10 uuF to 
.001 uP to .1 uF. 


Decibels: Minus 20 to 
plus 22 DB. 


Prlct $11.75 
Poiftd $12.25 


LIMITED STOCK ONLY 
Modal RH-10 

RANGES: 

DC Voltages: 0-10-50-500-1,000V 

DC Voltages: 0-10-50-500-1,000 V 
at 2,000 Ohms V. 

AC Voltages: 0-10-50-500-1,000 V 
at 2,000 Ohms V. 

DC Current: 0-500uA 0-500 mA. 

Resistance: 0-1OK-1 Meg: 60 ohms, 

6K ohms at centre scale. 

Capacitance: 25uuF to luF, in 
two ranges. 

Decibels:—20 to plus 36db, two 
ranges. 

Output: 0-1,00 V In four ranges. 

Size: 5in x 3iin x l)in. 

Weight: !3oz approx. 

Pric* $10.75 

Pottage 50c lo $1 extra. 




TRANSISTOR HEARING AID 

“APOLLO" Model 300. 3 Transistors. 
This Hearing Aid is an ultra-modern 
unit. It incorporates the following 
outstanding features: 

Ample power and clear tone. 

Compact—2in x Uin. 

Precision printed circuit design. 
Magnetic earphone. 

Separate Tone and Volume Controls. 
Torch Cell—UM5 Battery. 

Complete with leather case. 

NEW MINIATURE MODEL $39.00 
Replacement Battery only 12c. 
Postage 50c extra. 


Modol RH 5 

. Ilfh sensitivity-:_ 

Ohma/V DC 10.- 
000 Ohma/V AC 


• High 


__J (MM 

: Rjr 


20.000 


pocketable 


0-10-30- 
V <20.- 


SPSCmCATIONS 

V 

000 Ohma/V). 

AC Voltages: 0-10-13- 
250-500-1000 V (10.- 
000 Ohma/V). 

DC Current: 0-50UA. 0- 
5-30-500mA. 

leaiatancc; 0-10K. 0- 

100XT 0-1 Meg. 0-10 
Met 

(62 Ohms. 620 Ohm*. 
6.2K. 62K at centra 
•calt). 

Capacitance: O.OOOiuF. 

0.003UF. 0.03uF-luF. 

Decibela: mlnua 20db to 

DI &JSS a, <sVm 

3V6in a IHInl. 

Weight: iSox approx. 



Prict $18 

Postage 5$c to $1 extra. 


Complete with Internal battery, 
teatlas leads with prods. 


New Home or Office telephones complete 
with internal batteries. $9.75 for two units 
and 50 feet connecting wire. Postage 75c. 


TRANSISTOR 



POWERED 

TEUMME 

912.00 

each 


any number can be connected together. 
Latest Stand type with Call Button on 
each unit. 

Ideal for office or home Installation. 



in 


ELECTRONICS Australia, January. 1968 






























traffic ships) owing to the growth of 
air travel and a notable increase in the 
number of cargo ships (considered at that 
time as low traffic ships), while at the same 
time there 'has been a spectacular ex¬ 
pansion in fishing fleets and some other 
craft. Requirements for radiotelephone 
and radiotelegraph channels have thus 
considerably increased. 

This trend meant that the delegates 
at the conference were required to make 
substantial amendments to those parts of 
the 1959 Radio Regulations and Addi¬ 
tional Radio Regulations which apply to 
the maritime mobile service. Timetables 
were drawn up for the progressive intro¬ 
duction of the new provisions which will 
affeot the type of electrical equipment in¬ 
stalled on ships and coast stations in 
the maritime mobile service. 

Among the decisions of the conference 
were:— .. the gradual introduction un 
to January 1, 1982, of single side band 
radiotelephony in the bands allocated to 
maritime mobile service between 1605KHz 
and 4000KHz medium frequencies, which 
will mean that the portion of the radio 
spectrum occupied by a radiotelephone 
connection will be reduced by half. 

M . *. the gradual introduction up 
to January 1, 1978, of single sideband 
radiotelephone technique in the bands 
4000K.Hz and 23000KHz (high frequen¬ 
cies) allocated to the maritime mobile 
service. With special reference to radio¬ 
telephone coast stations operating on high 
frequencies and to the use of single side¬ 
band working, the Conference recom¬ 
mended that a world administrative radio 
conference should be convened in 1973 
to establish a new frequency allotment 
plan for such coast stations* 

“...a rearrangement of the frequen¬ 
cies assignable to ship radiotelegraph 
stations using the maritime mobile ser¬ 
vice bands between 4MHz and 27.5MHz 
(high frequencies); this rearrangement, of 
course, takes account of the evolution of 
maritime radiocommunication, namely: 

“... The reduced channel-spacing now 
possible thanks to the stability of present- 
day transmitters and receivers (which 
means that the number of available fre¬ 
quencies is increased); 

“...the assignment of frequencies for 
the transmission of oceanographic data; 

“... the allocation of frequencies for 
narrow-band direct-printing telegraph sys¬ 
tems (teleprinters) and data transmission 
systems; 

“...the reduction from 50KHz to 
25KHz of the separation between chan¬ 
nels used by the radiotelephone mari¬ 
time mobile service in the 156MHz- 
174MHz (VHF) band; this provision, 
which will make additional channels 
available, will be introduced in stages 
and will become fully operative on Janu¬ 
ary 1, 1983. 

“ . . . the conditions governing the use 
of selective calling system. (Selective call¬ 
ing means that each ship is allocated its 
own signal, which is similar to a telephone 
number, and is equipped with an auto¬ 
matic receiver which reponds to the trans¬ 
mission of the code signal by a coast 
station.) 

“. . . the introduction of a ‘Radiocom¬ 
munication Operator’s general certificate 
for the maritime mobile service,* which 
administrations may issue instead of the 
existing radiotelegraph operator’s certifi¬ 
cates (1st and 2nd class) if they so wish; 

“ the conditions governing the use 
of emergency position-indicating radio¬ 
beacons. (The purpose of such radio¬ 
beacons is to permit the rescue of crews of 
ships or aircraft lost at sea without trans¬ 
mitting alarm and distress signals.) 

. . and in general, measures to in¬ 
crease safety at sea (Signal code, watch 
on distress frequencies).” 

The Conference also adopted a number 
of resolutions designed mainly to cover 
the transition periods preceding the entry 
into force of the decisions adopted. 


JOHN MOYLE MEMORIAL FIELD DAY 


The Federal Contest Committee of the Wlre- 
stralta invito* all Aust ‘ 


less Institute of Australia invites 
Amateur and Short Wf ^ 


__....__ Australian 

eve Listeners to Partici¬ 


pate In this Annuel Contest, which it hold to VK1, VK2, VK3, 
perpetuate the memory of John Moyle, whose VK9 and VK10. 
efforts advanced the Amateur Radio Service. 9. All loos i 

There are two divisions if this Contest. 


For contacts with Portable/Mobile Stations 
within entrant's Call Area. 10 points. 

8. The following shall constitute Call Areas: 
VK2, VK3, VK4, VK5, VK6, VK7, VK8. 


_ _._iOL. _ _ 

24 hours' continuous duration, _ 

8 hours’ continuous duration. Tho six- 
hour period has been Included to encouraoo 
tho operator who is unable to participate for 
the full 24-hour period. 

using 25 


_ of 24 
one Of 8 h 

hour period 


Operators using 25 watts or less Input 
to the final stage will be considered for a 
certificate where his 


activity warrants Its Issue. 


gKtcST—nSff fu * rv ’ 


1988, to 


DAI 

From 08001 

6«T“ 

sufon. a,f vrt. # A?oas M0 5?iii 

VSH&SL to contact other Portable/Mobile 
and Fixed Stations m Australia and Overseas 
Call Areas. 

. t* There are two'divisions, one of six (6) 
hours, and one 4 of twenty-four (24) hours’ 
duration. The six-hour period for operating 
chptan from any time during the 
£°"test but the six-hour period so chosen 
,n division, there 

are six sections:—* 

$ ssr 

„ k E*asas 

Operation, open only. . 

wo,ktns 

(f) Reception ofPortable /Mobile Stations. 

2. All Australian Amateurs are encouraged 

to take part. Operators will be limited to 

their licensed power. This power shall be 
drived from a self-contained and fully portable 

,<•> Portable—Mobile Stations shall not be 
IffiKBl ifc-gfig occupied dwelling or building. 

Stations may bv moved from 

place to place during the Contest. 

No apparatus shall be set up on the site 

-flsr *A h r.4:, h wlVv 9 tar c «srL M 

c "« 

c , Entrants in Section (d) for Multiple Operator 
cpn^set u p separata transmitters to 
An rk ...^T ^tsAnda at the same time. 

AiMrsr.srwsr spb 

rsss’tfisSrt.v; * c,rc '* not or, * ,,r th * B 

each Wingmltter of a Multiple Operator 
Station a separate log shall be kept with 
umbers starting from 001. and Increasing 
Jv one for each successive contact. All logs 
of • Multlol. Operator Station shall be aub- 
wr ! tor u f?f ler vvhose Call Sign 
miV£ a "W t ? r Vi # tS .wo^ 1 "®* A No two trans- 
2j}J?flL -4 0f * Multiple Operator Station are 
any time to op#rtt# on th * Mme band at 

3. Amateurs may enter for any taction. 

4. One contact par station for phone to 
Phone, also one for C.W. to C.W. per band 
** j^rrjkted. cross mode operation will be 
accepted for scoring. 

^ SPbytts must operate within the terms 
JJ5* Hc€0 £« ertd In particular observe the 
regulations with regard to portable operation. 

8. Serial numbers consisting of RS or RST 
report plus three figures commencing with 
001 •! M, J?" M1, n« by one for each successive 
contact shell toe exchanged. 

7. SCORING:- 

(a) Portable / Mobile Stations; 

For contacts with Portable /Mobile Stations 
outside entrant's Call Area. 15 points. 

For contacts with Portable/Mobile Stations 
within entrant's Call Arta. 10 points. 

'or contacts with Fixed Stations outside 

the entrant’s Ceil Arr - 

For contacts with _ „ 

entrant's Call Area. 2 points. 

(b) Fixed Stations: 

'or co ? t#c l? with Portable/Mobile Stations 

outside entrant s Call Area. IS points. 


9. All logs ahall be set out under the 
following headings: Date/Time (GMT), Band. 
Emission, Call Sign. RST /No. Sent. rtST/No. 
Received. Points Claimed. Contacts must be 
listed In numerical order. 

In addition, there shall be a front sheet 
showing the following Information:— 

Address “!!!!! !!!!!!!!!!!!! 4 * ’ 

Call Sign . 

Division !!!!!!!!!!!!!!* (6-hour or 24-hourj 

Points Claimed .,. 

Call Sign on other operator(s) (If any).... 

Location* of Portable /Mobile Station '!!!!!! 

From . hours to . hours 

A brief description of equipment used, aod 
points claimed, followed by the declaration:-— 
“I hereby certify that I have operated In 
accordance with the rules end spirit of the 
Contest." 


tsar* 


10. The right is reserved to disqualify any 
entrant who. during the Contest, has not 
observed the Regulations and the Rules of this 
Contest, or who has consistently departed 
from the accepted code of operating ethics. 

11. The decision of the Federal Contest 
Manager of the Wireless Institute of Australia 
is final and no disputes will be entered Into. 

12. Certificates will be awarded to the highest 
scorer of each section of apeh division 
Additional certificates may be Issued 
discretion of the F.C.C. 


__ at the 

The six-hour certificates 


e *"iT MA ft to& hour * n,r,n '- 

All entries must be postmarked not later 
than February 29. 1988, and, bt clearly 

marked "John Moyle Memorial National Field 
Day Contest. 1968," and addressed to: 

Federal Contest Manager, W.I.A., 

Box N1002, G.P.O.. Perth. 6001, 


Western Australia. 

RECEIVING SECTION _ 

14. This section is open to all Short Wave 
Listeners in VK Call Arqas. The rules shall 
be the same as for the Transmitting Stations, 
but may omit the serial numbers received. 

Loos must show the Call «gn of the station 
heard/ the serial number sent by it. and the 
Gall Sign of the station being worked. 

Scoring will be on the same basis as for 
transmitting stations. It will not be sufficient 
to log a station calling CQ. A station may 
be logged once only tor phone and once for 
C.W. in each band. 

Awards:—Certificates will be awarded for 
the highest scorer In each Call Area. 


WE An. 

S’ SPECIALISE 

M i.v 

TAPE RECORDERS 

EXPERT REPAIRS 

To all brands by German technicians in 
modern equipped workshop. 




Area. S points: 

fitly Fixed Stations within the 


KLAPP ELECTRONICS PTY. LTD., 

224 CHAPEt. STREET, PRAHRAN, VICTORIA. 
TELEPHONE: 51-4453. 


AEGIS 

PRE-WOUND SHORT WAVE COILS 


Available from 
all good 

radio part stores 


Covering from 1.5 to 30.0 MHz. 
Specified in Electronics-Australia 
All wave receiver — refer August, 
September, October, and November 
1967 issues. Write for your reprint 
copy of the article in August 1967 
Electronics-Australia “Design pro¬ 
cedure for Aegis pre-wound short 
wave coils,” enclosing 20 
cents to cover costs and 
postage. 


AEGIS PTY. LTD. 347 Darebin RJ., Thornbury, Vie. 3071. 
Phone* 49-1017—49-6792. P.O. Box 49, Thornbury, Victoria. 
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High Compliance tweeters High Compliance wide range speakers 


FT-502 



SPECIFICATIONS- 
Size : 50 mm (2 in.) 

+ lmpedance : 8 or 16 ft 
Frequency Range . 2,000— 20.000 c/s 
Sensitivity . 100 dB 
Power 30 W max., 8 W nom. 

Dimensions: 82x82 mm. 29 mm depth 
Magnet Weight: 193 g (6.81 oz), Ceramic 
Weight : 615 g (1% lbs) 

Price $8.04. 

Plus Sales Tax $1.68. 


High Compliance woofers 


FW-1 62 



SPECIFICATIONS 
Size : 160 mm (64 in.) 
impedance : 8 or 16 Q 
Resonant Frequency (f 0 ) : 40-50 c.-s 
Frequency Range : f„ —2,000 c s 
Sensitivity : 97 dB 
Power : 30 W max., 10 W nom. 
Dimensions: 166 x166 mm 
81.6 mm depth 

Magnet Weight: 500 g (1 4 lbs), Ceramic 
Weight : 1,660 g ( 2 % lbs) 

Price $12.00. 

Plus Sales Tax $2.50. 


FW-202 



SPECIFICATIONS 
Size : 200 mm (8 in.) 

♦Impedance : 8 or 16 ft 
Resonant Frequency (f 0 ): 30—40 c/s 
Frequency Range: f 0 —2,000c/s 
Sensitivity : 98 dB 
Power : 45 W max., 15 W nom. 
Dimensions: 208x208mm 
90.8 mm depth 

Magnet Weight: 830 g (1% lbs), Ceramic 
Weight: 2,760 g (6% lbs) 

Prices $23.64. 

Plus Sales Tax $4.93. 


Double-cone speakers 



PW-65A 

Size : 160 mm (6 4 in.) 

♦Impedance : 8 Q 

Resonant Frequency (f»): 70—100 c/s 
Frequency Range: f„—15,000c's 
Sensitivity: 97 dB 
Power: 6W max., 5W nom. 

Dimensions : 164.9 0mm, 86.2 mm depth 
Magnet Weight: 77.6g (2.73oz) 

Weight: 476g (1% lbs) 

Price $6.60. 

Plus Sales Tax $1.35. 


♦at 400 c/s; tat 3,000 c/s 



Size : 100 mm (4 in.) 

♦Impedance : 8 or 16 ft 
Resonant Frequency (f 0 ): 65—95 c/s 
Frequency Range: f 0 —18,000c/s 
Sensitivity: 96 dB 
Power: 5 W max., 3 W nom. 

Dimensions: 105x105 mm, 46.6mm depth 
Magnet Weight: 193 g (6.81 oz), Ceramic 
Weight: 630g (1% lbs) 


Size : 160 mm (64 in.) 

♦Impedance : 8 or 16 Q 
Resonant Frequency (f 0 ): 40—60 c/s 
Frequency Range: f 0 —20,000c/s 
'Sensitivity: 98 dB 
Power: 10W max., 5W nom. 

Dimensions: 166x166 mm, 73.7mm depth 
Magnet Weight: 398 g (14.04 oz), Ceramic 
Weight: 1,260g (24 lbs) 


Coaxial speakers 



Prices $23.88. 


Size: 200 mm (8 in.) Plus Sales Tax $4.98. 
Impedance : 16 ft 

Resonant Frequency (f„): 45 —75 c/s 
Frequency Range: f 0 —18,000c/s 
Sensitivity: 101 dB 
Power: 10 W max., 5W nom. 

Dimensions : 206 0mm, 137.5 mm depth 
Magnet Weight: 240g (8.46oz) 

Weight: 2,200g (44 lbs) 


if 


FX-200 G2 



Plus Sales Tax 


Size : 200 mm (8 in.) 

♦Impedance : 16 ft 
Resonant Frequency (f„) : 45—75 c/s 
Frequency Range: f„—18,000c/s 
Sensitivity : 101 dB 
Power: 10 W max., 5W nom. 
Dimensions: 206 0mm, 140.7mm depth 
Magnet Weight: 234 g (8.21 oz) 

Weight: 2,200 g (44 lbs) 


2-way network 


LC-lOO 

Price $6.60. 

Plus Sales Tax 
$1.38. 




2 or 3-way network 


Crossover Freq.: 2,500 or 3,500 c/s 
Impedance: 16 ft 
Attenuation : 6 dB/oct. 

Dimensions : 63.1 0mm, 69 mm height 
Weight: 280g (9.88oz) 



Crossover Freq.: 350 or 700c/s, 2,500 or 5,000 c/s 
Impedance : 8 or 16 ft 
Attenuation: 6 dB/oct. 

Dimensions: 83 Hx200 Wxl34 mm D 
Weight: 1,430g (3 4 lbs) 

Price $22.20. 

Plus Sales Tax $4.63. 


tweeter 


Price $11.04. 

Plus Sales Tax $2.30. 


FHT-1 


FHT-l 

t Impedance: 16 ft 
Frequency Range: 2,500—16,000c/s 
Sensitivity: 100 dB 
Power: 10W max., 5W nom. 

Dimensions: 110mm height, 95mm depth 
Weight - 330 g (11.75 oz) 


(SOLE AGENT) 



ZEPHYR PRODUCTS PTY, LTD 


70 BATESFORD ROAD, CHADSTONE, VICTORIA 
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1967 REMEMBRANCE DAY CONTEST RESULTS 

The Victorian Division are to be congratulated on their first 
win in the annual Remembrance Day Contest. The logs 
received for the contest were around the usual figure, which 
is less than 10 per cent of the total licensees for the whole 

of Australia. 


DETAILS OF STATE SCORES 



Log Entry 

Licensees 

% Participation 

Total State 
Score 

State 

Score 

VK2 

90 

1697 

5.3% 

20,989 

81.34 

VIC3 

64 

1655 

3.9% 

20,397 

85.32 

VK4 

49 

634 

7.7% 

14,048 

82.18 

VK5 

118 

694 

17.0% 

24,048 

79.52 

VK6 

62 

398 

15.2% 

13,902 

79.51 

VK7 

52 

199 

26.1% 

8,624 

75.64 


AWARD WINNERS IN EACH STATE 

Australian Capital Territory: 

Phone C.W. Open 

VIC 1 VP 908 points . . 

VK1QL 840 points . . 

VK1JL 640 points . . 

VK1ZCG 14 points . . 


New South Walesi 


VK2AWN 924 points 
VK2BGF 874 points 
VK2AGF 760 points 
VK2ZCF 78 points 

VK2VN 567 points 
VK2QL 545 points 
VK2AGI 462 points 

VK2BO 1037 points 
VK.2BCP 495 points 
VK2BCC 335 points 

Victoria: 

VK3MO 1341 points 
VK3EC 929 points 
VK3ADW 923 points 
VK3ZVV 65 points 

VK3AXK 476 points 
VK3APS 471 points 
VK3ADB 451 points 

VK3QV 756 points 
VK3AKS 710 points 
VK3SM 680 points 

Queensland: 

VK4WW 1115 points 
VK4JM 995 points 
VK4ZDC 6 points 

VK4XW 312 points 
VK4WO 118 points 

VK4RH 1329 points 
VK4LT 1012 points 

South Australia: 

VK5NY 1112 points 
VK5KM 1025 points 
VK5ZE 1042 points 
VK5ZTS 68 points 

VK5FO 374 points 
VK5FH 271 points 
VK5AU 182 points 

VK5RG 895 points 
VK5CV 667 points 
VK5LN 637 points 

Western Australia: 

VK6RY 1138 points 
VK6CD 856 points 
VK6XY 796 points 
VK6ZBG 39 points 

VK6WT 435 points 
VK6RS 179 points 
VK6WW 127 points 

VK6BE 864 points 
VK6MA 374 points 
VK6PH 342 points 

Tasmania: 

VK7SM 1334 points 
VK7SS/p 580 points 
VK7TX 837 points 
VK7ZRO 32 points 

VK7MY 340 points 
VK7MZ 129 points 
VK7JB 103 points 

VK7AL 919 points 
VK7ZZ 549 points 
VK7EJ 301 points 

Northern Territory: 

VK8AV 624 points 

VK8DI 398 points 

VK8HA 150 points 

VK8KK 1341 points 
VK8UG 929 points 
VK8JR 47 points 

Papua, New Guinea and 
VK9DJ 1711 points 
VK9BK 788 points 

Territories: 

VK9AG 790 points 
VK9XI 511 points 
VK9TB 306 points 

Antarctica: 

VK0CR 2076 points 
VK0CS 96 points 

New South Wales: 
Victoria: 

Queensland: 

South Australia: 

Western Australia: 
Tasmania: 

Receiving Section 
W.I.A.-L2173 
W.I.A.-L6021/VK3 
W.I.A.-L4205 
W.I.A.-L5073 

J. Bergin 

W.I.A.-L7035 

1583 points 

1350 points 

536 points 

1049 points 

907 points 

1112 points 


UNITED TRADE SALES 

PTr. LTD. 

NO. 10 CRYSTAL 
CALIBRATORS 

Nominal Range 500 Khz—30 Mhz 
500 Khz Xtal and 250/500 Khz 
BFO 

Provide Heterodyne output in steps 
of 1 Mhz. 

Dial Calibrated in 2 Khz Divisions. 
Power-12V DC at 0.3 Amp. 250V 
DC at 15 MA. 

Brand new in Sealed Cartons 

$13 each. 

Used, but in good condition, 

$10.50 each. 

Packing and Freight $1.50 extra. 

★ 

MILLER 8903B IF STRIPS 
(Pre-Wired) 

455 Khz Centre Frequency. 

Comprised 2 IF Stages, Diode 
detector. Inbuilt AVC 55 db Gain. 

PNP Transistors. Power 6V DC at 
2 MA. 

Size ir x 1” x r, $9.50 plus 
freight. 

★ 

LINEAR AMPLIFIERS. RF. No. 2 

Employ 4-807’s. 

Frequency Coverage 2 Mhz-7.5 Mhz 
(easily modified for 20 Mx). 

Inbuilt 12V Genemofor supplies 
600VDC at 200MA. 

Supplied with 2 spare 807’s and 
Antenna Tuning Unit. 

Ideal SSB. Mobile Linear. 
Complete with all valves, $15.00 
plus freight. 

★ 

VALVES 

QB2/250 (813) $10. 

ATS25 (807) $1 ea., or 6 for $4.50. 
815 $1 ea. 

VR150/30 75c ea. or 3 for $2. 

OC3 (VR105/30) 75c ea. or 3 for 

$ 2 . 

6AC7 20c ea. or 12 for $2. 

PRICES SUBJECT TO 
ALTERATION WITHOUT 
NOTICE. 

★ 

UNITED TRADE SALES 

pry. ltd. 

280 LONSDALE STREET 
MELBOURNE, 

Phone 32-3815 

(opposite Myers) 


... 

f LICTRONICS Australia, January, 1968 


125 



























AMPIIHC ATtON 



51-3845 



RA 

D 1 

1 O 


636 KINO STREET, NEWTOWN—51 -7008 


136 VICTORIA ROAD, MARRICKVILLE - 51-3845 



220S 4000 OPV 


D.C. Volt. 5. 29 129. 9M. 2588. 
A.C. Volts 18, 98. 298, 1888. 
Current) 298nA, 298mA. 
Resfctance: 0-18K, 8.1 Meg. 


$7.95 post 50c 
C.T.330 20K. OPV 


D.C. Volts 8, 8. 38. 128, 888. 1288 
3888, 8888. A.C. Volts. 8 38, 128. 
888, 1280. D.C. Current .86-8, 88 
800mA Resistance, 6K, 608K, Omef. 
SOntes. D.S. m liras 28 to plus 82. 
9 Reuses. Specially tai table for 


$15.95 Post. 98«. 
C.T.500 20K.OPV 


D.C. Volts, 2.9. 18. 98. 298. 988 
1888 A.C. Volts, 18, 90, 298, 908. 
1808. D.C. Current. .89, 9.98 

988mA. Resistance, 12K, 128K 

1.2 meg., 12 meg. D.B. mines 28 to 
plus 82. 

‘.25 Port. 98c 


$13. 


KAMODEN—100B 

10,800 O.P.V. 

D.C. Volts, .9) 2.9) 18.90) 290. 900) 


A.C. Volts, 29) 10.90) 290) 500) 
1800. 

Mils., .01t .29: 2.9) 29) 290) 1D.A. 
Res., 20K) 208K) 2.M; 20M:OHM, 
DB. —28 to plus 62. 9 Ranges. 


$28.75 


Post $1.00 


P.T.34 1000.0PV 

D.C. Volt,. 1,. 5®. 25*. SO*, 
1800. 

A.C. Volts, 0, 10, 90, 250, 500, 

1000. 

M.A. M 00-500 RESISTANCE. 

$5.25 Port. 90c. 


200H. 20K.OPV 

D.C. Volts, s: 29. 98. 298, 588 
2500. A.C. Volts, 18, 50. 188, 588 


1008. D.C. Current, 90»A, 2.5 

250mA. Resistance, 6K. 
Capacitance, 2 D,B. 

$10.50 p 

ALL PRICES NET. INC. S.-TAX. 


NEW WIDE 
RANGE SPEAKERS 

19 ohm. Twin Cone. 

gin. $7.88 

10!n. $8.89 

12ln. $7.88 

5in. $4.90 

5ln Tweeter $3.79 

4ln Single Tweeter . .. .. $2,75 
12in Heary Duty 28 watt .. $17JO 


CAR RADIO 

• Transistor Car Radio#. 12 rott. 
Long range reception. Deluxe model. 
Push-button station selector . $59.50 


$8.75 


$48.58 


AMPLIFIERS 
Public Addmi Range 
240V-AC 



MINIATURE P.A. AMPLIFIER. 
1, WATT, OUTPUT. 


Multi Match Ferguson t OP. trasm 
former Input for crrrtnl rathe and 
pick-up with electronic mixing. P.P. 

F.L.84 output. $39.81 

38 Wilt. As abore. EL34 

P.P.853J0 

40 Watt. As abort EL34 

P.P.. .. .. $79JO 

80 Watt. As abore 6DQ6 

P.P* .$98.90 

LINE OR VOICE COIL 


MUIXARD^.n f RANCE. 

5/18 with ore amp base ai 

boost. Ultra Linear eutp_ 

5/20in. As abore.$89JO 


P.A. SPEAKERS 

• WAIT 

tin Units in Waterproof 
Projection Home. 

15 Ohm Voice Coils. 

$14.50 

la Double Ended f 
Duolateral Caret 

$16.50 
Line Output Tran 
to suit. 

$1.75 


DYNAMIC 

MICROPHONES 

Model DM 1M 
Imp. MK wllb S wHdu 
Fftti* RtRMmse 
100-18J88 c/9. 

$11.75 

MoM DM-Ml 
with switch 

$8.75 

Floor Model MIC 
Stand 2 Section 
Adjustable jLwrpwedght. 

Table Model 

$3.50 

fin Goose Neck $5.88 


TACHOMETERS 

to 




Mallard ACE. Scaled for 5.7 or 9K. 
With Dwell Angle _ $23/751 


OHNAR. 

248 degree, Ocular Moremewt. 

Scaled 6* or 8K..$24,75. 

Standard Beale, i or IK $19.75 
Postage) NJ.W. 98ci laterstate 79c. 



PANEL METERS 


REVERBERATION 

UNITS 


r. aajr ht-fi equipment. 

$5.75 

Port. iSt. 


CO-AXIAL SPEAKERS 
C.S.-20. 8" 


V.C. 16 ohm. Croat oref, 3,888 
cycle. Frequency range 48 to 


28,888 cycle*. 

Rated • Watts. 

$15.05 

Uhl M Walt. 
Ac abort. 

$27.75 


HORN TWEETER 
CT-3 


2.MO2LO0® Iftptat*. 

2, Win Pow«r. 
SmuHt.lt, 11, dbw, 
wrtcht mtb. 


$8.95 


STEREO RECORD 
CHANGERS 


$21.50 

Do Uu Model. 

Fblt, macklMd end hblmu., 
Httu**l(lrt mratabU. Cenmtc 


$27.50 

N.S.W. $1.29t Interstate $1.79. 
De Luxe Model 


Calibrated strhu. P r eesnre control# 
Adjustable counter balance. 
Two epindlee. 

$37.50 


PLAYMASTER 119 
TAPE PRE-AMPLIFIER KIT SET. 

Wired ’and* Tested. 

$88.00 


Q 


STEREOPHONIC HI-FI 
HEADPHONES 


With padded earateces. 
SPECIFICATIONS) 


Frequency Response) 25-17,800 cps. 
Nominal power I watt. 

V.C. Imp., 8 ohms each channel. 

$7.75 



EDGE 


METERS, 
aled V.U.I 


Tuning Stereo BaL $2.98. 

A FULL RANGE OF UNITS 
$9 Types, lttln to 3 Vito. 
FROM $3.0$ 

Send for fall Hat. 

FUZZ BOX. E. AND A. AUG, 
WIRED AND TESTED. 
$12.00 


REVERB UNIT 

COMPLETE with AMPLIFIER 
E.A. October Irene. Kitset $39.91. 
Wired and tested, $41.99. 


TACHOMETER 

To salt all case. 
State rottage—Polarity. R< 

$13.75 

Port 5««. 


TEST EQUIPMENT 

A full route of Tech. Instruments. 
Send for Brochure. Sec Nor. Issue. 


ELECTRONIC ORGAN 


Portable far bands 10# transistors. 
37 Keys j»lua 6 mA^or^ 6 minor 


61 Key board pins Pedal Clatter 
$ watt amplifier. Rererb tremelo — 
5 tone changes Suit Hi 
Church use. $495.0) 


SIGNAL INJECTOR 

-.jnsistertsed. Foaataln Pen rtsed 
Unit for Signal Tracer ta Rndte, 


$4.75 

Post. 29c. 


NEW RECORDING 
TAPI 

3in Correspondence Tape .. 50c 

3to Mylar LP 380ft ...... $1.89 

91a Mylar LP 988ft ..... $2.88 

91a Mylar DP 1288ft . .. .. $2.58 
5441a Mylar LP 1288ft .. .. $2.58 
9441a Mylar DP 1888ft . .. $3.75 

71a P.V.C. 1288ft .* $2.58 

Tin Mylar LP 1888ft .. . $3.79 

71a Mylar DP 2488ft .. .. $9.88 
Port. 29c pet spool. 
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"MYERS" AUTOMOBILE STEREO 
TAPE PLAYER 

Power Supply: 12V DC 
(Rated Power requirement 
less than 1.0 ampare.) 

Cartridge Tape: Size 3 
Cartridges of both 4 and 8 
track. Playback Head: 4 
and 8 track compatible, 
automatic starting and 

automatic channel selecting. Transistors: 12-transistor 
(Silicon-used and OTL system). Tape Speed: 3-/f* per 
second, plus-3 % minus -1%. Drive Motor: DC Micro 
motor with Governor. 

Frequency Response: 7<K—10,000 cps. Wow and Flutter: 
Less than 0.3% WRMS (when using standard tape). 
Separation (Cross Talk): Better than 45db. Signal to Noise 
Ratio: Better than 40db. Price $99.50 


MULLARD 

MAGNAVOX 

BOOKSHELF ENCLOSURE 
Mopld, T.ak or Walnut 

Complete $26.00 

SUPER BOOKSHELF $40.50 

Font NAW. Me. latent.!. Sl.M. 

PLAYM ASTER 
BOOKSHELF UNITS 
«n Slo 12in 
$29.50 $33.50 $35.50 





ii 

GUITAR 
AMPLIFIERS 

10-Watt, Two Channel, with Twin 
Cone Speaker .. $53.53 £26/15/ 
14-Watt, 4 Input*. Baa* and Treble 
Boost. $ Twin 

Cone Speakers .. $63.00 £31/10/ 
17-Wall, Four-Channel. Base and 
Treble Boom. Two 
Twin Cone Speakers $76.25 £39/2/6 

4-Channel. Bass and Treble Boost. 
4 Twin Cone 

Speakers ... .. $199.05 £54/19/4 
Vibrato with foot control and 1 pre¬ 
set controls for frequency and In¬ 
tensity. $19.59 (£5/5/) extra on 
ahore models. 

14 plus 14 WATT 

With Reverberation. May bo ased 
as 29 Watt or as 14 Watt plas 14 
Watt Reverb. Two f x 6 Woofer 
Speakers. Two 9x4 Twin-Cone 
Speaker*. 4 Channels. Bass and 
Treble Boost. Foot Vibrato control 
Included. 

$163.50 £81/15/- 

ILAF BAM OR BAM GUITAR 
. . 4, WATT AMPLIFIER 
4 Inp.I Cluun.lt. In and Trcbl. 
1-4 Ill* Radial Dtu 

Sjt»ker«. Poftcl rtprodacllon on 

* $159.75 

PIGGY BACK 
GUITAR AMPLIFIER 

IJWnu.STMS 

4» w. . 

M Watt.9119.75 

V&.I SSafiS: Iffil *£& 

PLAYMASTER 116 

GUITAR AMPLIFIER 

Kit Set. $79.95 

Wired and tested .. .. $91.95 

PLAYMASTER 117 

60 Watt. 

KITSETS $90.75 

Wired and tested, $96.75. 


REVERBERATION- 

PRE-AMPLIFIER 


2-Channel Input. Fully transistorised. 
A.C. Powered. 

Piets Into and matches any Collar. 
Organ or P.A, Amplifier. 

£29/17/6 $59.75 


TAPE ECHO UNIT 

Salta any Guitar amp. 
without any alteration. 
JUST PLUG IN. 

$139.50 


PLAYMASTER 106 
AND 107 

WW'KSN 




Fab. 


And. 


and March El«t. 

106 

WIRED AMD TESTED. $88.75 

107 

WIRED AND *70 rtft 

TESTED.$79.00 


V.T.V.M. 
MODEL TE-40 
MILLIVOLTER 

Spec. AC.V. Imr.—3M Vnnfc 10 
ranees. Accuracy S cpa—1.2 me. 
plus-minus 2dB. 19 cpe-1 me. pin#- 
minus ldB. 20 cps-250 KC.» pine- 
wtipii 0,2dB. 

dB. Scale: 49-39-20-10.0. 10.20, 

39.49, 59 dBm. 249 VJk.C. 

$47.50. 

MODEL TE-65 
V.T.V.M. 

DC.V 9.1.5-5-15-59-159-599.1599 V. 
Rms. AC.V. 9-1.5-5-15-59-159-509- 

Reatstanee RX10.199, .IK, .10K, 
•199K, .1M. .19M. Decibel—lOdb, 
‘ 65dB. 

249 VJL.C. 

$42.50 


TEST EQUIPMENT 






WIDE BAND OSCILLOSCOPE 

5 Meg. Bandwidth. Push-pull vertical and horizontal 
Amplifiers. 8 position, high sensitivity vertical Amplifier, 
Frequency Compensated on all positions. Calibrated .02 
to 600 volt. Hard-time base, 20 cycles to 75K. Latest 
American R.C.A. circuitry. Complete with probe. 

3-inch $99.76; 5-inch $111.60 

T.O.2 TV portable service unit 2” oscilloscope $59.50. 
C.R.O. DOUBLE BEAM SWITCHING UNITS 
$39.75 




L 


119 STEREO 
TAPE ADAPTER 

Suit* all Paymaster Stereo ampli- 
tiers and others that accept crystal 

P.U. 

Kltset.* .. .. 79.00 

Wired and tested.96.00 

MULLARD TRANSISTORISED 
T.R. SEE OUTLOOK. 

With full instructions and circuit 
and deck. 

KltSET. 


$ 110.00 


PLAYMASTER 4 
STEREO AMPLIFIERS 

Push-Pull. 8 Watt per Channel. 
Boss and Treble Boost and Cut, 
Wired and Tested. 

$77.00 


ELECTRIC GUITAR 

Pickup Unit. .. .. .. $8.75 

Accordion Pickup Unit* .. $9.75 
Harmonica Pickup Unite .. $1.95 
Poet. N.S.W. 40ct Interstate 75c. 


SIGNAL GENERATOR 

Deluxe Model TR20D. 

Fren. rang* 120 KC-590 Met. 

i jbv & is st 

Suitable for self calibration. Marker 
generator. Printed clrtntt. 249 V.A.C. 

$27.50 

Poet., N.S.W., 75ct Interstate $1.25 


T.C. 

2 


. • ♦ 



VALVE TESTER 


ig filaments, abort*. Merit m 
rending. 4 Good-bad meter* 


S&J? 

direct re_ 4 __ 

Complete with tub* chart. 

$26-75 

Poet, NJ.W. 25ci Interstate $1.25. 

T.E. 50.-99—5011 

Checks. No Vistas. Compactrons, 

. etc. 

$34.25 


G.D.O. 

UNITS 


_ lit. 6-Rand. 2 Mag to 

269 Meg Navistortsed, 240 V.A.C. 
Operation. Modulated. Calibration. 
Accuracy 2 per cent. 

$41.50 

T.B. 19 Lafayette. • Bands. 269 
K.C. to 269 Msgs. 249 V.AC. 
operation 

$39.50 

Poet. N.S.W., SOct Int.ntal., 75e. 
T.E. IS TnnUtorind. 7 “ ' 

M bH tit Men. 

$34.75 


AUDIO GENERATOR 

DeLn. Model TE—MD._ 

Freq. range. Sin* 29 epo—299 KC. 
SQ. 20 epe—-25KC. Output voltage. 
Sine TV. SO. TV P*P. Output lm- 
pedanc* 1000 ohms. Acc. 5 per cent. 
Distortion lees than 2 per cent. 4- 
raoge attenuation. 

1/1, 1/10, 1/199, 1/IK. Printed 


249 V.A.C. 

$41.50 

Po£. N.S.W $1.69) Interstate $1.59 



STEREO SPECIAL 

IP Transistor. 

12 Watts per Channel. 

Input for Man. and Ceramic P.U. 
Bass and Treble Boost. 

$78.75 


PLAYMASTER 

115 

The new solid state Stereo-Amp¬ 
lifier. April Issue. . 

Wired and Tested.9|94.i 

Kit Set . $99.1 

.. .. $ 12.00 


PLAYMASTER 118 

KITSETS $79.75. 

Wired and tested, $89.75. 

Fitted with Pre-Amp to suit 
Macnctle Cartridge. 

$12.00 Extra. 
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★★★★★★★★★★★★★★★PHONE 51-3845 



636 KING STREET, NEWTOWN—51-7008 

EVENINGS and WEEKENDS: "KALUA," Hilma Street, Collaroy Plateau, XW5956 
DULWICH HILL, EARLWOOD, BUS STOPS AT DOOR, STOP No. 42 


NEW 

M.l. AMMETERS 
l l /iln. 8-0-8 amps. 
1-50 

BUG KEYS 
AUTOMATIC. FULLY 
ADJUSTABLE. 

$13.50 


AC-DC MOTORS 

ilr and l!*y. 1/S H.P. 

High Speed Series. 

$3.75- Post 75c. 

1/20 H.P. 24v D.C. Geared. 
Approx. 200 r.p.m. 

$5.75 

Post 75c. 


NEW VALVES 


1 A3 

. . .. 73c 

6AM5 .. 

. . 73c 

1 A3 

75c 

6AN5 

$1.25 

1C5 

.. .. 73c 

12SK7 

50c 

1C6 

$1-25 

12SL7 

$1.25 

JC7 

30c 

47 .. 

$1.25 

IDS 

55c 

76 .. .. 

. . 75c 

1F3 

$1.00 

84/624 

$1.25 

1G4 

75c 

723A 

$6.00 

1H5 

., ., 75c 

809 . . . . 

$1.75 

JH4 

, . . 75c 

813 .. .. 

$7.00 

1J6 

$1.25 

829B and 


1K7 

50c 

Socket 

$5.75 

1L4 

, , 50c 

866A 

$1.50 

1M5 

. .. 50c 

934 .. . 

. 50c 

1N5 

. .. 75c 

956 

. 50c 

BQS 

30c 

1603 .. 

. 50c 

1S5 

75c 

1616 

. 50c 

IT4 

$1.00 

1619 

$2.00 

6AK6 

... 75c 

1629 .. 

. 50c 

6AR6 

$1.25 

1050 .. .. 

$2.00 

6AS7 

$2.00 

9006 .. 

. 50c 

6 86 

, . . 75c 

AVI! .. 

. 25c 

6B8 

.. .. 75c 

CA19 .. 

$10.50 

6BF6 

$1.00 

CK1013 

$1.50 

6C8 

.. . . 73c 

CV63 . 

. . 75c 

6F6 . 

. $1.00 

CV66 .. 

. 75c 

6G6 

. , . 75c 

CV1102 

, 75c 

6G8 

$1.50 

CV1133 

. 75c 

6J6 

$1.00 

CV1136 

. 75c 

6J7G 

, . . 75c 

EBC33 

. 75c 

6JS . 

$1.75 

EC70 . 

. 40c 

6K6 

. . . . 75c 

EC1133 .. 

$1.50 

6K7 

50c 

EF36 .. 

. 75c 

6N7 

.. .. 73c 

EF37 . . 

. 75c 

6SA7 

Metal 75c 

EF39 .. 

. 75c 

6SC7 

, $1.00 

EF72 .. 

40c 

6SH7 

40c 

EF73 .. 

. 40c 

6SJ7 

95c 

EK32 

$1.30 

6SK7 

, $1.23 

EL91 

$1.00 

6SN7 

. . . 75c 

EM 33 

. 75c 

6SS7 

$1.25 

KTW62/ 


6X5 

.. .. 75c 

6U7 

. 75c 

7C5 

, ., 50c 

RL27 

$140 

7N7 

. . . 73c 

VR65 . . 

. 50c 

7W7 

.. . 30c 

VR73/30 

$1.50 

12A6 

. . 50c 

VR105/30 

$1.50 

12AT7 

$ 1.00 

VR150/30 

$1.50 

12BE6 

$1.00 

VT502 

$1.25 

I2CR 

.. $1.25 

32 .. . . 

$1.00 

12SJ7 

.. $1.23 

42 . . . . 

$1.00 

2A3 . 

$2.00 

45 . . .. 

$1.00 

2C26 

. . . . 75c 

37 .. . . 

$1.00 

2X2 87f . . 50c 

49 . . . . 

$1.00 

3A4 . 

. .. $1.23 

CL4 .. 

$1.25 

3B7 . 

.. $1.00 

EMI . .. 

$1.25 

3D6 . 

. .. $100 

TZ40 

$1.00 

3X4 

. .. 50c 

6AB7 . . . 

. 73c 

5Y4 

. . 50c 

6C6 . . 

$1.25 

3Z4 

.. $1.00 

6SC7 .. 

. 75c 

6AC7 

. . 75c 

7A6 

. 75c 

6AG5 

. . 95c 

9006 .. 

50e 

6AG7 

$ 1.00 

6L6 .. .. 

$1.50 

6AJ5 

.. . . 50c 

6AK5 .. 

. 75c 

6AL5 

. . .. 75c 

807 .. .. 

$1-75 


CHASSIS PUNCHES 

SIZES W. W, TV’. 1”. 
m M with tapered 
Reamer and Carr/ Box. 

$5.75 £2/17/6 

Poet 50c. Interitate $1.00. 


NEW POWER 
TRANSFORMERS 


240 110V 1.3KA Auto 
124 V Doubler 300MA . 

130V Doubler 400MA . 

145V Doubler 450MA . 

150 x 150. 30 M.A. 

225 x 225. 50 M.A.4.25 

193.5” C.R.O. Transformer 12.95 
150v Doubler. 600 M.A. 


$21.00 

$6.75 

$7.75 

$9.75 

3.75 


12.75 


' SELSYN MOTORS- 
TRANSMITTERS 

50 V AC—500cpe. 

$5.75 £2/17/6 

Post 75c. Interstate $1.00 


RELAYS 


6V» 3-pole Miniature .. $1.50 

12 volts, DPDT, 5 amp . . $2.00 
12 volte DPDT .. .. .. $1.25 

lOOpf TX var. condenser* .. $1.00 
Hl-speed Polarised relax .. $5.00 

2000 ohms.$1.25 

1000 ohms.$1.25 


PADDED DYNAMIC 
HEADPHONES 

100 ohms.$3.00 

With 50 ohm. Dm. Mic. 

$4.50. 

Post 50c. 


GENEMOTORS 

Input Output 

I2v 60©v 300mA New .. . $11.00 

12v 1200v 200mA .$13.00 

24v 540v 200mA New .. $4.00 

24v 30Ov 250mA New .. $5.50 

12v 275v 110mA .$7.50 


OIL FILLED 
CONDENSERS 

.5mfd 600V. 35c 

2mfd 600V. 65c 

lmfd 600V. 65c 

4rafd 600V. 65c 

4mfd 2.5X.$3.00 

lmfd 3000V. $1.70 

.5mfd 5K, .1 SK, .1 3K AC 

.25 4K. .5 2VUC.ca. $1.50 

4mfd 3000V. $3.30 

2mfd 3000V.$2.50 

lmfd 3000V.$2.00 

.25rafd 6000V. $4.50 

mfd- 4000v... $3.00 

2 mfd. 2000v.$1.50 

4 mfd. 1500v.$1.50 

t mfd. 1500v. ..$1.00 

8 mfd. 600v.$1.00 

l mfd. XOOOv.. $1.00 


PYE 


EX-TAXI TRANSCEIVER. 
Complete. All valves* speaker, Mlc. 
Clean condition. 

$32.00 


NEW C.R.O. TUBES 

3AP1-906 31a.$2.75 

CV112 5ln. $2.00 

VCR97 6in.$3.75 

ACRID/VCR139A 3to .. .. $3.00 

CV1522 min. $1.25 


AIRCRAFT 

GENERATORS 

28v D.C. 100 Amp#. 

$25.00 


NEW HEADPHONES 

5 Ohm. .. $2.25 

2000 Ohm. $2.25 

4000 Ohm.$2.50 

American Lightweight $1.25 

Lapel Crystal Mike* Si.25 

Crystal Mikes with switch $1.50 

Telephone Contact Pick-up 
Units .. . . . , $1.50 

Post 25c pair. 


DUMONT 
5" WIDE BRAND 
OSCILLOSCOPE 

LABORATORY MODEL. 
Tested. New Condition* 

$99.00 


NEW ROTARY 
CONVERTERS 

160 Wall, 50 Crete. 

24v to 32v Input. 
Output can be supplied 
for 50-110 or 240v. 
as required. 

Suit radiograms. TV, Tape 
Recorders, Fluorescent Lights. 

$39.75 £19/17/6 

450 Warn, u above 

$73.75 £36/17/6 


NEW MOBILE 
R.F. LINEAR 
AMPLIFIERS 

2 to 10 Megs. 

200 Watt P.E.P. 12v Power 
supply. 

Easily converts to other bands. 
Suitable for SSB. 

Silver. Variable. Inductance. 
Sufficient reserve power for exciter. 


$15.00 


FUZZ BOX 


1 Kit set or Wired and tesjed, $12. 


TRANSISTORS 

2N174.SJ 

2N422 $4.50 

2N441.$4.00 

High-powered units for 75-watt 
audio, 200-watt power units 
transistor Ignition. 


z H.P. ENGLISH 

J.A.P. PETROL ENGINES 
Tested. Perfect order. 

$39.00 


NEW 

34ft Vertical Collapsible Anlennas. 
Complete with Guys and Base Insu¬ 
lator, 

$6.75 


4 CHANNEL 
PRE-AMPLIFIER 
MIXER 

Mad. by S.T.C. for A.B.C. 
Professional Standard. 

$39.50 


NEW 

PORTABLE TRANSCEIVERS 
38 to 60 megs. RT.76/GRC. 

$ 21.00 

S.TjC. 

TRANSCEIVERS 
Brigade. Excellent 
condition. 

$32.00 


F.M. 

Ex-Fire 


BENDIX BC221 

FREQUENCY METERS, 
$70.00 

With buHt-in 240v power strsrly* 

$90.00 


COMMUNICATIONS 

RECEIVERS 

All Air-tested. Re-aligned. 

A.R. 88 199.00 

3-BZ. 55.00 

8.C New. 90.00 

A.R. 7.I . . 105.00 

SX-28 . 175.00 

B-28 . 125-00 


WANTED 

Communications Receivers. Test 
equipment. P.A. Gear. Large or 
small surplus stock. Best prices 
Call* write or phone, any time. 


NEW ELECTRO¬ 
STATIC 5KV VOLT¬ 
METER $49.00 




wFW fBUffr if in*. 



NEW TRIO JR-200 
KITSET 

Dial assembled. Components mount¬ 
ed. Full Instructions and circuit. 
Complete in every detail. 

Freq. 550 Kc—31 Mcs. 4 bands. 
Electrical bandspread. A.N.L.-B.F.O.- 
A.V.C., M.V.C.-S meter R.F. Stage. 
7 valves. 

240v A.C. Operation. 

$95.00 

Also available Wired and Tested 
Including matching Speaker and 
Cabinet. 

$15.00 extra 
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LISTENING AROUND THE WORLD 


Art Cushen’s monthly report on 
long-distance short-wave, television 
and broadcast band reception* 


Sunspot Maximum —- Excellent HF Reception 


The present high sunspot count is resulting in excellent 
signals on the high frequencies. In this issue we give a review 
of some of the interesting signals heard in the past few weeks. 


The sunspot count is rapidly nearing 
its maximum, now forecast for April. 
In recent months the increase has been 
substantial, and in October approached 87. 
The predictions for the next months are: 
December 101, January 103, February 105, 
March 107 and April 109. This peak of 
sunspot count, means that this summer 
we will be receiving our best high fre¬ 
quency reception. 

Signals on the 13M band are being 
received by listeners in the Pacific area 
from 0900 to after 1900GMT at very 
good level. A review of some of the best 
signals in this period, and also at other 
times follows. Tnis list comes from a recent 
issue of the New Zealand DX Times, and 
shows the present excellent high frequency 
coverage. 

21520 Radio Prague has been heard 
with English at 1530GMT. The station 
also uses 21735KHz in parallel. Prague 
has also been noted on 21620KHz with 
a program in French at 1830 to 1930; and 
with English 1730-1830GMT, in a service 
to Africa. Two other channels, 21700 
and 21450KHz, are both good in English 
to New Zealand, 0700-0755GMT, 

2152^ ORTF, Paris, is well received in 
English 1300-1330GMT. 

21540 Berne, Switzerland, has English 
at 1515GMT to South Asia. 

21540 Radio Berlin International, is 
in English 1115-1200, 1200-1245 and 1330- 
1415GMT. A service at 0645-0730GMT 
is on 21465KHz. 

21545 Radio Ghana, Accra, carries Eng¬ 
lish news at 1500GMT, but suffers inter¬ 
ference from Berne after 1505GMT. 

21585 Radio Afghanistan, Kabul, has 
been heard 1100-1200GMT, and is at good 
level in two transmissions, Pushta to 1130, 
then Dari to 1200GMT. The station has 
news at 1130 then music to 1200GMT. 
Alternative frequency is 15435KHz which 
also gives a good signal. 

21585 Radio Sweden, Stockholm, is 
heard with English, 1400-1430GMT. 

21585 Voice of Africa, Cairo, Egypt, 
has news in English at 2030GMT. 

21655 Radio Berlin International has 
news in English at 1515 in the African 
service* 

21730 Moscow, U.S.S.R. has English 
news at 1000GMT. The signal is at good 
level but is mixed with Oslo at 1100GMT. 

21735 Radio Free Europe is in Hun¬ 
garian at 0830GMT. The frequency re¬ 
places 21600KHz. 

RADIO TIRANA EXPANSION 

The winter schedule for the Northern 
Hemisphere of Radio Tirana shows an 
extension in all services. Radio Tirana 
now has 14 daily transmissions in English, 
14 in Russian, 8 in Spanish. 7 in French, 
7 in German, 7 in Italian and 7 in Serbo- 
Croat. All other language .services have 


been extended, and the station now has 
a total of 133 broadcasting hours each 
day. 

English from Tirana has been noted 
to North America at 0030, 0130, 0300 
and 2300GMT. Services to Europe from 
Tirana are at 0630, 1630, 1830, 2030 and 
2200GMT. The best reception here is at 
0630GMT when using 7265KHz. English 
news has been observed on 9509KHz at 
2200GMT. Some of the new frequencies 
observed include 5960, 6130, 7200, 7300, 
9509KHZ, and 6090KHz has also been 
heard at 2030GMT with English. At 
1300GMT signals on ll855KHz are in 
Rumanian. A service to Indonesia, also 
at 1300GMT, is mentioned in a recent 
report. 

Station announcements in all cases give 
reference only to the metre band in which 
the transmissions are being carried, mak¬ 
ing it difficult to locate the new trans¬ 
missions. 

Radio Tirana has also introduced an 
additional service on the 'medium wave 
for reception in Europe, using 1394KHz. 
The programs on this frequency include 
Hungarian at 1600, Polish at 1630, Hun¬ 
garian at 20D0 and German at 2030GMT 
all on medium wave. Some short wave 
frequencies are presumed to carry this 
transmission. 

CHANGES FROM FIJI 

News of a change in frequencies used for 
the short wave services, and the introduc¬ 
tion of a new medium wave station, is con¬ 
tained in details to hand from the Chief 
Engineer of the Fiji Broadcasting Commis¬ 
sion in Suva. 

During the maximum sunspot period the 
FBC has dropped the use of the 60M band 
for its two services, and is now in the 90 
and 49M bands. The morning transmission 
(1800-0345GMT), with vernacular pro¬ 
grams, previously on 4785KHz, is now on 
5955KHz with 10KW. The English pro¬ 
gram is now on 6005KHz with 10KW, 
replacing 4756KHz, and is broadcast 1800- 
0345GMT. On Sundays only a 500W trans¬ 
mitter is in use on 4756KHz for the sup¬ 
plementary program, in conjunction with 
the MW station on 840KHz with 800W 
in Suva. 

A new medium wave station is at Siga- 
toka. This station will use 5KW on 
930KHz. The FBC no longer uses call- 
signs but makes reference only to Radio 
Fiji. 

RADIO VERITAS TESTING 

The third gospel organisation to use 
extensive short wave facilities in the Philip¬ 
pines is now testing. Radio Veritas, in 
Manila, using the first of its two 100KW 
transmitters was heard on its initial test 
on November 10, when using 21675KHz 


from 0800 to 0900GMT. The other gospel 
broadcasters in the Philippines are the 
long established Far East Broadcasting 
Company in Manila and the South East 
Asia Radio Voice operated by the National 
Council of Churches, as reported last 
issue. 

Radio Veritas is operated by a Catholic 
Mission and is the larger conception of 
the old established radio station DZST 
at the University of Santo Thomas, Manila. 
It uses 860KHz MW and 9690KHz SW, 
both with low power. Radio Veritas has 
the new call sign DZVR. Facilities are 
being extended to cover South and South 
East Asia. The station plans to have ser¬ 
vices in English, Filipino, Chinese, Japan¬ 
ese and 15 other Asian languages. The 
address is P.O. Box 132, Manila, and the 
studio location is Pius XII Catholic 
Centre, United Nations Avenue, Manila. 

RED CROSS TESTS FOR 1968 

The International Committee of the Red 
Cross in Geneva advises that the schedule 
for test broadcasts will be maintained in 
1968 with tests each two months. The test 
transmissions are carried on the Swiss 
Broadcasting Corporation transmitters at 
Schwarzenburg, in order to check recep¬ 
tion on 7210KHz, and to find out the 
world wide reception in case of need for 
emergency messages to be carried on this 
frequency. The broadcasts will be in 
French, English and Spanish, with 20 min¬ 
utes for each language. Time of the broad¬ 
casts are 0600-0700, 1130-1230, 1700-1800 
and 2300-2400GMT. 

The test transmissions will be broadcast 
on the following days: 

January, 22, 24, 26. 

March, 18, 20, 22. 

May, 20, 22, 24. 

July, 22, 24, 26. 

September, 23, 25, 27. 

November, 18, 20, 22. 

Listeners will receive an award if they 
report the complete series of tests to the 
International Red Cross. Reports should be 
sent each month of the test, and numbered 
1 to 6. The International Committee of 
the Red Cross will issue the award from 
the Radio Communications Service, Inter¬ 
national Committee of Red Cross, 7 Ave. 
de la Paix, 1211, Geneva 1, Switzerland. 

NEW FREQUENCIES FOR BERLIN 

Radio Berlin International is using new 
frequencies in its service to South Asia and 
the Pacific area. Transmissions in English 
are on the air 0645-0730 on 21465KHz; 
1115-1200 on 21540; 1200-1245 on 

21540 and 17880; 1330-1415 on 21540, 
1415-1500GMT on 17780KHz. The trans¬ 
missions for the last 15 minutes are car¬ 
ried in either Hindi or Indonesian. Eng¬ 
lish news and comment opens the transmis¬ 
sion, and on Saturday letters from their lis¬ 
teners are answered. 

Changes have also been made in the ser¬ 
vices to Africa. Our reception of the trans¬ 
mission on 21585KHz to sign off at 
1300GMT includes details on all other ser¬ 
vices to the African area. 

Radio Berlin operates to West Africa 
in English 0615-0700GMT on 11875KHz; 
1315-1400 on 21555; 1930-2015 on 15200. 
To Central Africa 0345-0430 on 11875; 
1215-1300 on 21585; 1600-1645 on 

15390KHz. Listeners in East Africa have a 
service 1600-1645 on 17900KHz. Reports 

129 


SLMCrkONtCS Australia, January , 1968 
























*V ,F -*? ' ;‘'’ v i<; : v 

, a ’ *V ■;■ •' ’ V*-,’ 0 -,/ -A|'-’ : 




WARBURTON 

FRANKI 


NEW YEAR BARGAINS 


• SELF TAPPING SCREWS 


Packets of 100. Sizes Available—3/16in x 4 Gauge: 
tin x 6 Gauge; fin x 7 Gauge; iin x 8 Gauge. 


75c a pack post free. 


CRYSTAL LAPEL 
MICROPHONES 


Complete with Cord and Plug. $1.75 Post Free. 


• RESISTORS 

English Erie 1 Watt Carbon. Assorted values— 

100 for $3.75 Post Free. 


• POLYPAC No. 11 


25 assorted low voltage electrolytic condensers. 2 to 
100 mfd. in 6, 12, 25 and 50 volt. 


$3.50 


Post Free. 


• POLYPAC No. 12 


25 assorted insulated power resistors Non-Inductive 
± 5 per cent. Ten each 4 and 6 watt and five 
10 watt. 


$5.95 


Post Free. 


SUPER POLYPAC No. 13 
$5.95 Post Free. 


Contains 85 assorted components, including 5 poten- 
ith s 


tiometers (at least one with switch), 10 mica conden¬ 
sers, 10 Tubular Condensers, 10 Microcap Con¬ 
densers, 10 Resistors 1 watt, 10 Resistors 5 watt, 
10 Low Voltage Electrolytic Condensers, 5 High 
Voltage Electrolytic Condensers, 5 matching knobs. 


SPEAKER TRANSFORMERS 


Type E 5000 or 7000 ohms to either 3.5 or 15 ohms 

$1.50 each, post free. 


Lots of 10 $14.00 


Post Free. 


POWER SUPPLY BASIC KIT 


Consists of: 

One Transformer tapped for 9v and 12v at 500 ma. 
One full wave contact cooled Rectifier. One 1000 
mfd 15 V.W. Capacitor. Make your own 9 or 12 
volt power pack to supply transistor radios, record 
players, slot cars, toys, etc. Supplied with wiring 
diagram. 

1.50 


$3. 


Post Free. 


EXTRA SPECIAL 

B.A.S.F. RECORDING TAPE 


900 ft. Type LGS 26. $3.75 
1200 ft. Type PES 18 $5.50 
2400 ft. Type PES 18 $7.95 


All post free 


NEW TONTINE 75 


Bonded Acoustic Batting 

Approved by Electronics Aust. for use in speaker 
cabinets. Made from White Dacron Polyester Fibre. 
Will not crack or break when folded. 


Price per square foot 
25c plus 5c square ft. pock and post. 
Or pieces 5ft x 3ft. 


$2.50 

Plus 30c pack and post. 


W) WARBURTON FRANKI 


220 PARK ST., STH. MELB., VIC. Ph. 69-0151 (30 lines). 


<s> 

r 


_-Aj S 


P/to ft include postage or height with all orders. 
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on these transmissions should be sent to 
the African section, Radio Berlin Inter¬ 
national, Berlin, East Germany. 

WIBS USING 17970KHZ 

The Windward Island Broadcasting Ser¬ 
vice, at St. George, Grenada, is being re¬ 
ceived on the new 11970KHz channel. The 
WIBS has a news bulletin at 0200GMT, 
and closes at 0215GMT. In the closing 
announcement, reference is made to the 
service beamed to Jamaica and the Carib¬ 
bean on this frequency. Dene Lynneberg 
and Brian Clark of Wellington both report 
this signal. 

The WIBS signals have been noted on 
21690KHz at fair level at 2000GMT, and 
at this time BBC news is broadcast. The 
station has been heard to sign off at 
2130GMT. Verification card from the 
station gives the ©resent schedule its ser¬ 
vices to Eurooe, Ascension and the Carib¬ 
bean area. Broadcasts to Eastern Carib¬ 
bean are on 9550KHz at 1545-1800GMT; 
5015KHz at 1545-2245; 3280KHz at 2155- 
0215GMT. To Jamaica, on 1510KHz at 
1545-1800, 2000-2245; 11970KHz at 2315- 
0215, To Ascension on 21690KHz at 
1945-2000; 11970KHz at 23! 5-0215GMT. 
British Isles services 2169QKHz at 2005- 
2130; 15105KHZ at 2015-2130GMT. 

ANGOLA EXPANSION 

Elsewhere we give news on the expan¬ 
sion of Radio Angola, and the introduction 
of high power 100KW transmitters to this 
Portuguese African territory. According to 
“Australian DX News’* the station was 
established in 1936 when the President of 
Portugal visited the territory. The new 
studio building have four studios, two 


NOTES from readers should be atnl 
to ARTHUR CUSIIEN, 212 Earn 
Street, Invercargill, NX All times are 
Greenwich Mean Time, add • hours for 


Perth, 10 hours for !_. 
for Wellington time, 
kilohertz (KHz), 


Iney and 12 hours 
All frequencies In 


auditoriums and recording studios. The 
station has programs daily, 6.15 a.m. to 
midnight local time, 0515-2300GMT. The 
expansion of the Angola stations will en¬ 
able this country, in the past seldom heard 
by many in Australasia, to be received at 
more reliable signal level. 

RADIO AUSTRALIA LISTENERS’ 
CLUB 

Radio Australia is starting its own lis¬ 
teners club, in response to a number of 
requests from listeners. Listeners must send 
Radio Australia 12 reports on various 
transmissions and frequencies in a period 
of six months to qualify for membership 
to the club. Each report should be num¬ 
bered and verification cards will be sent in 
the usual way, providing that details on 
program time, frequency* and date are cor¬ 
rect. Each report should be sent to Radio 
Australia Listeners’ Club, Radio Australia, 
Melbourne, 3000, and each report should 
be numbered in sequence. When 12 reports 
have been received, listeners will be issued 
with the club badge and certificate of mem¬ 
bership. Club news will be carried in DX 
sessions and Mailbag programs on Radio 
Australia. 

RADIO VATICAN CHANGES 

Radio Vatican is now using 17896KHz 
for its service -at 1130-1140GMT because 
of interference on 17755KHz. The other 
session at 2202-2219GMT is being tested 
on 9645KHz as well as on the normal 
frequencies of 11705 and 15155KHz. The 
1130GMT transmission is still carried on 
21560KHz and this is providing the best 
reception. 

The station advises that substantial re¬ 
arrangements to the transmissions are be¬ 
ing planned as new transmitters are being 
installed, and a new program schedule will 
be issued soon. 

RADIO AUSTRALIA CHANGES 

Some frequency changes have been made 
by Radio Australia, Melbourne for our 


NEW SCHEDULES OPERATING 

ENGLISH FROM PRAGUE 

Radio Prague in Czechoslovakia has introduced new frequencies, includ¬ 
ing two in the 13M band for the service in English to Australia. 

The following schedule will remain in operation until April 21, 1968. 

GMT Area KHz. 

0700-0800 Australasia 6055,9575,11800,15315, 21450,21700, 

0100-0200 North America 5930,7345,9630,11990. 

1200-1240 Europe 9560,11960,15285. 

1900-1930 5930, 7345. 

0330-0430 North America 6090,7345,9630. 11990. 

1530-1630 Africa 6055, 11990, 15285, 17840, 21735. 

RADIO SOUTH AFRICA SCHEDULE 
Radio South Africa at Johannesburg has made frequent changes in 
transmission times and channels, as new outlets are being tried for the 
station’s four 250K.W transmitters. The present schedule, effective to March, 
1968 is as follows:— 


GMT Area 

0415-0427 Kenya, Uganda, Tanzania 

0430-0442 Middle East, Jordan, Iran 

0500-0512 Zambia, Rhodesia, Malawi 

0515-0527 Egypt, Jordan, Libya 

0645-0657 Nigeria, Ghana 

1000-1455 Africa (English, Afrikaans) 

1600-1655 Rhodesia, Zanzibar, Malawi 

1700-1755 Egypt, Jordan, Libya 

1800-1855 Kenya, Uganda, Sudan 

2100-2155 Nigeria, Ghana 

1900-1955 United Kingdom 

2330-0025 Canada and United States (East) 

0030-0325 United States and Canada 

1800-1855 Europe in French 

2130-2225 Holland, Belgium in Dutch 

2030-2125 German, Austria in German 

2230-2325 Portugal in Portuguese 


KHz. 

15220,11900. 

17805,15220. 

11900,9525. 

21535,17805. 

17805, 15220. 

21535, 17805,15220, 11900. 
15220,11900. 

21535,17805. 

21535.17805.25820. 

21535, 17805. 

21500.17790.25820. 
11875,9705. 

11875, 9705. 

21500, 17790, 25820. 

15245, 11785. 

17790,15245. 

15245, 11785. 


These are the major services, including all the English transmissions and 
those in the major foreign languages. The station’s mailing address is Radio 
RSA, P.O. Box 4559, Johannesburg. 

ENGLISH PROGRAMS FROM SWEDEN 
Radio Sweden in Stockholm, is now broadcasting in English on the 
following schedule. 

GMT 

1100-1130,2045-2115 
1900-1930 

1230-1300,1600-1630 
2045-2115 
2245-2315 
1230-1300 
1900-1930 

1400-1430,0515-0545 
1100-1130 
1400-1430 

0030-0100, 0200-0230 
1600-1630 
0330-0400 
2245-2315 


Area 

KHz. 

Europe 

Middle East 

6065 

11705 

Far East 

9625 


9625 


9705 

Africa 

21690 

15240 

Asia 

15240 

Eastern North America 

15240 


21585 

5990 

West, North America 

15240 

11705 

South America 

11705 


summer reception conditions. The main 
changes are: to the Pacific in English, 
1800-2115GMT on 11840KHZ, replacing 
9540KHz to East Asia in English, 0859- 
1400GMT on 15390KHz, moved from 
11765KHz, and for the period 1100- 
12I2GMT an additional frequency of 
9580KHz is now used. In the service to 
Indonesia and South East Asia, the Indo- 
nesion language program 2230-0030GMT 
is on 11780KHz and 15320KHZ, these fre¬ 
quencies replacing 21680 and 15330KHz. 
The Indonesian program 0630-0830GMT 
previously on 15220KHz is now on 
15320KHz and this frequency carries Eng¬ 
lish to South East Asia 0830-0930GMT. 
Readers can obtain a complete schedule 
of transmission times and frequencies from 
Radio Australia, Melbourne, Victoria, 
3000, and a program guide giving all trans¬ 
mission details is free on request to this 
address. 

WORLD’S BIGGEST STATION 
The Voice of America transmitters at 
Greenville, North Carolina, are located 
at sites 20 miles apart. The two stations 
are known as Greenville A and Green¬ 


ville B. Recently in a VOA Breakfast 
Show, listeners were taken on a visit to 
one of these huge stations. There are 11 
transmitters operating with powers from 
10 to 500KW. The total output power is 
2.400KW. The two sites are independent 
of each other, and except for the aerial 
system the stations are identical. In each 
of the main transmitter halls there are 
three unite of 500KW, three of 50KW and 
three of 250KW. Some transmitters are 
on the air on one frequency for as little as 
15 minutes, in other cases some are on 
the same frequency for as long as nine to 
10 hours. Each transmitter has at least 
four antenna changes each day. This re¬ 
quires a minimum of 15 minutes between 
transmissions. Frequency changes require 
about 30 minutes. 

These changes take up a great deal of 
the time of the technical staff, but the 
schedule is so arranged tp keep them to 
a minimum. The magnitude of the 
Greenville operations with a combined 
total of 22 transmitters and a power of 
nearly 5.000KW, is better appreciated af¬ 
ter hearing the on-the-spot account dur- 
in gthe visit to VOA Greenville. 
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— for virtually every application. Covered by guarantee 
and individual test before sa le. 


Sensitivity: DC-33,000 opv 

AC-15,000 opv 
DC-0 to 3000 (7 ranges) 
AC-0 to 3000 (8 ranges) 
DC: 0-3000uA (2 ranges) 
0-300mA (3 ranges) 0-I2A (2 
ranges) AC:0 to I2A (2 ranges) 
0-200K, 0-200 Meg 
(4 ranges) 
0-2000uF (5 ranges) 
0-I0.000H (4 ranges) 
0-20,000 umbos 
28 to + 58 (6 ranges) 
0-1200 rms (4 ranges) 
0-3500 p-p (4 ranges) 


Volt,: 


Current 


Ohms: 

Capacity: 

Inductance: 

SM: 

Decibels: 

RF Volts: 


MODEL M70 
PRICE: $81.50 
plus Tax F.O.R. Sydney 


Sensitivity: DC-6000 opv. 

AC-2700 opv. 
DC: 0-600 (5 ranges) 
AC: 0-600 ( 4 ranges) 
DC: 0-300uA : 0-12 

0-300mA 
0-2OK: 0-2-200 Megs 
0-01, 0*2uF 
0-I000H 
— 15 to +58 
Meter & Tube Emission Tests 


Volts: 

Current 

Ohms: 

Capacity: 

Inductance 

Decibels: 

S 


MODEL FN 
PRICE: $31.50 
plus Tax F.O.R. Sydney 


MODEL SC 
PRICE: $15.15 
plus Tax F.O.R. Sydney 


Available Australia wide—see your local dealer . Ask also for information on the complete 

range of Hansen Meters. 

JACOBY, MITCHELL & Co. Pty. Ltd. & 

469-475 KENT STREET, SYDNEY (26-2651) 


MKLBOURNE: 

IS ABBOTSFORD ST.. 
NTH. MKLBOURMI. 
(10-2491-2} 

JM 4/68 


BRANCHIS; 

ADBLAIDK: 

•S2 SOUTH ROAD. 
(SLANDORI. CIS-1117) 


AGSMTS: 


BRI9BANI: 
S6-74 IDWARD 
C20-SSS) 


FIRTH: 

C. F. L lOOtLOW A CO.. 
292 WILLIAM ST.. 
FIRTH. (21-1102) 


TASMANIA: 

k. w. mcculloch f./l. 
f.o. box ioee. 

LAUNCISTON. (2-SS22) 


Sensitivity: DC: 20,000 opv. 

AC: 5000 opv. 
Volts: DC : 0-700 (7 ranges) 

AC : 0-700 (6 ranges) 
Current: D C : 0-50uA. 0-7-140mA 

Ohms: 0-5K, 0-500K, 0-50 Megs. 

Capacity: 0-0.03-0.6 uF 

Inductance: 0-5-500H 

Decibels: -20 to +59 

RF Volts: 0-14 rms: 0-40 p-p 
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FLASHES FROM EVERYWHERE 


EUROPE 

POLAND: Radio Warsaw’s schedule now 
in effect until April lists the service in 
English to Australia and New Zealand 
as 0730-0800GMT on 9675, 11840 and 
15285KHz. To Europe, the schedule 
is 1830-1900GMT on 6135, 7125KHz; 
1930-2000 on 6135, 7125; 2030-2100 
on 5995, 9675; 2130-022 on 6315, 7125, 
7285. Radio Warsaw has a special stamp 
program on the first Thursday of each 
months, and “Postbag,” when listeners’ 
letters are answered, is carried in the 
Friday transmission. 

LICHTENSTEIN: German and American 
businessmen are negotiating for the 
erection of a commercial station in 
this tiny European country, to be near* 
the village of Plankn, reports “Sweden 
Calling DXers.” The station slogan will 
be “Vox Humana” and it will be in 
operation 14 hours a day. Plans for 
its construction are still not final. 

ANDORRA: “Sud Radio” in Andorra 
has been received on 6190KHz from 
1200GMT to 1800GMT. Radio Andorra, 
the other station in this tiny country, 
is inactive on its short-wave frequency 
of 5955KHz at the moment. 

DENMARK: The schedule of Radio Den¬ 
mark in Copenhagen, using the fre¬ 
quency of 15165KHz, is now as follows: 
0730-0845 to Far Bast; 1200-1315 to 
North America; 1330-1345, 1730 to 

1815 to Greenland; 1400 to 1515 to 
South Asia; 1830-1945 to Africa; 2000- 
2115 to South America. Denmark uses 
9520KHz for a program to North 
America at 0100-0215. 

HUNGARY: Radio Budapest transmission 
schedule, valid until March, is as 
follows. To Europe, 2130-2230GMT on 
5902, 6234, 7100, 7220 and 9833KHz; 
2330-2400 on 3995, 7100, 6234 and 
539KHz MV/. To North America, 0030- 
0130, 0300-0400 and 0430-0500 on 6234, 
7100, 9833, 11910KHz. To the Far 
East, 0800-0815 on Wednesday only, 
using 11910, 15160, 17795 and 17890- 
KHz. A second service to the Far East, 
Friday only, is 1015-1030 using 21665 
and 21685KHz. 

FINLAND: Radio Finland at Helsinki, 
during our summer months, has re¬ 
placed 11805KHZ by 17895KHz. This 
frequency now carries the Friday 
1600GMT service in English, and also 
the repeat broadcast on Saturday and 
Sunday at 1215GMT. 

ITALY: Radio Italiana has the relays of 
the RAI on shortwave Monday to 
Friday 0530-1300, 1400-2230, and 

Saturday and Sunday 0530-2230GMT. 
Program 1 is carried on 6060 and 
9515KHz. Program 2 is Monday to 
Friday 0530-1130, 1200-2210GMT, Sat¬ 
urday 0530-22^0, and Sunday 0530- 
1130, 1200-1300, 1330-2210GMT on 

7175KHz. Program 3 is on the air 
daily 1730-2215GMT on 3995KHz. The 
all-night transmission in Italian, 
English, French and German to Europe 
is on the air week days 2215- 
0525GMT, Sunday 2145 to 0525GMT, 
on 6060 and 9515KHz. 


AFRICA 

ANGOLA: Radio Official Angola is now 
testing its new 100KW transmitters, and 
has announced additional frequencies 
it may put into use. As well as using 
the 9660 and 11925KHz, other channels 
selected for the tests are 3240, 3955, 
4955, 5960, 6175, 7265, and 9720KHz. 
The old 10KW transmitters are still 
in use on 3375, 4820, 6025, 7235 and 
9535KHz. The second 100KW trans¬ 
mitter is due to open next month, and 


Will be on the air short-wave during 
daylight hours in Angola, and at night 
will use 1088 and 1367KHz on medium 
wave. 

SEYCHELLES: Far East Broadcasting 
Association of Britain will start test 
transmissions in four months’ time from 
this island. Two transmitters are being 
installed, managed and financed by the 
F.E.B.A. Primary target area is India, 
Pakistan and Ceylon. 

ALGERIA: Radio Algiers is on the air 
on short wave in Arabic 0600- 
2400GMT on 11810KHz: Kabyla on 
0600-0800, 1200-2300GMT on 

9685KHz; and French 0600-0800, 1700- 
2400GM T on 6080 and 11835KHz. On 
Sunday the transmission is 1200- 
2400GMT on 11835KHz and 1200- 
1430GMT on 11715, 11835KHz. A 
transmission in French, 0600-2400GMT, 
is on 9510KHz. On Monday and Thurs¬ 
day the station has no transmission 
between 0900 and 1100GMT. 

EGYPT: Radio Cario has programs in 
English to South Africa, 1715-1800 on 
17785KHz; to West Africa, 2010-2145 
using 21585KHz; to Europe 2145- 
2315GMT on 12005 and 9475KHz. The 
North American service is 0200-0330 
using 9475KHz in English, The station 
using the slogan “Voice of Africa” has 
been received on 15050KHz at 
1528GMT. 

SOMALI: Radio Mogadiscio, the Voice of 
Somali Republic, is back on 6105KHz. 
English programs are at 1730 to 
1800GMT, and the program can be re¬ 
ceived to 1830GMT when other signals 
block the channel. Our reception of the 
station is verified by a card from the 
Chief Engineer of the Somali Broad¬ 
casting Service. 

RHODESIA: A Press report states that the 
Rhodesian Broadcasting Corporation is 
to introduce a commercial service in 
English. The name “Radio Jacaranda” 
ha^ been proposed for the station and it 
is to commence operation this year. The 
service will be similar to the South 
African “Springbok Radio.” 


ASIA 

MALAYSIA: Voice of Malaysia, Kuala 
Lumpur has programs in English, 0645- 
0845GMT on 6110, 6175, 11900KHz. 
This reception is reported by August 
Balbi, Los Angeles, who notes a news 
bulletin in English at 0830GMT. Further 
English is noted on these frequencies at 
1115GMT in a service to the Pacific 
and Asia. 

TURKEY: Radio Ankara is noted at good 
level at 2200GMT with a news bulletin 
in English. Frequency used is 15160KHz 
and this outlet provides fair listening in 
New Zealand at this time. Ankara is 
also noted at 1415GMT on 17820KHz 
with a fair signal. 

INDONESIA: The Voice of Indonesia at 
Djarkarta is using an additional fre¬ 
quency, 6105KHz, to try to improve its 
service to Australia and New Zealand. 
This new channel is at fair level, but 
the service on 9585KHz is still the best. 
The program, which is in English, is 
on the air 1100-1200GMT. Signals on 
9585KHz suffer some sideband inter¬ 
ference from Radio Peace and Progress 
in Moscow on 9590KHz. 

SOUTH KOREA: The Korean Broadcast¬ 
ing System, in Seoul, is using the new 
19M band frequency of 15130KHz for 
the service to Europe. Signals are heard 
from 0600-0700GMT in the transmission 
to Europe. The frequency replaces 
15430KHz. Reception of the new Seoul 
outlet is much clearer and does not have 
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the interference formerly observed on 
15430KHz. 

INDIA: All India Radio, at Delhi, is using 
15185KHz for a news bulletin in English 
at 0500-0530GMT. This new frequency 
is well received, while another new out¬ 
let, 15250KHz, has a program in Arabic 
to the Middle East 0500-0530GMT. 


THE AMERICAS 

BOLIVIA: CP62 Radio Emisoras has been 
observed on the new frequency of 
1754KHz. Radio Norte Montero is now 
on 4939KHZ. CP75 Radio la Cruz del 
Sur de Bolivia is using 4985KHz and 
is heard in the Pacific area at 1200GMT. 
CP38 Radio Altiplano, La Paz, is the 
best signal from Bolivia. The station 
operates 24 hours a day, and is heard 
well at 0800GMT, on 5045KHz. 
“Sweden Calling DXers” says the ad¬ 
ditional frequency of 9505KHz is re¬ 
ported at 2200GMT in North America. 

NICARAGUA: The new station of Radio 
El Mar, Puerto Cabezas, has been heard 
on 9585KHz and is reported from North 
America, This is one of the few reports 
of Nicaraguan stations operating out¬ 
side the 60M band. 

UNITED STATES: Radio New York 
World Wide is operating its service to 
Europe and South America with pro¬ 
grams in English on its new trans¬ 
mitters. Present schedule on WNYW is: 
To Europe 1600-1830 on 21530; 1900- 
2200 on 15440; 1600-1945 on 17845; 
2000-2200 on 11705. To Africa, 1600- 
2200 on 21530. To Latin America, 1600- 
1700 on 17730; 1700-2200 on 17760; 
1600-1900 on 21465; 1900-2200GMT on 
21530KHz. 


BROADCAST BAND NEWS 

NEW ZEALAND: During April, the 
NZBC will change the callsigns of 13 
stations, making them into the follow¬ 
ing networks: ZM for music; Y for 
National; Z for commercial; X part 
commercial and part non-commercial. 
The complete list of the New Zealand 
stations with both the old and new 
callsigns are given in the annual list of 
stations which appears in this issue. 
(See page 99). 

MACAU: The Portuguese territory of 
Macau has two commercial stations 
with programs in Chinese and Portu¬ 
guese. These are the only stations in 
this -tiny province of Portugal off the 
coast of China which covers six square 
(Continued on page 136) 


GET YOUR 


HAM LICENCE 

Classes for the year 1968 will 
start on 15th February, 1968 to 
cover all phases of the Ham 
Licence. 

Correspondence Courses are 
available through the year. 

All inquiries to the 

COURSE SUPERVISOR, 
W.I.A. 14 Atcheson St., 
Crows Nest, N.S.W. 


Australia, January, 1968 


133 







mm 


-———..... 


-- 

NEW TRANSISTOR SIX PORTABLE KIT 
AT LESS THAN HALF PRICE 

(DESIGNED TO SELL AT OVER $60.00) 

Excellent fidelity is obtained in this new kit set by the use of large speaker and polished 
timber case with attractive gold metal front panel. By using heavy duty batteries it is 
economical to operate and is ideal for portable use or that second set. Complete kit of 
parts is supplied with full instructions. CAN BE SUPPLIED WIRED AND TESTED AT 
$5.00 EXTRA, Post and packing N.S.W., $U5 — Interstate $1.75. 



$23.75 (£n/i7/6) 


RESISTORS, CONDENSERS AND POTENTIOMETERS 

? u f rd i" fd ,h * rwktor and condenser Hock of manufacturers Inc lulling S.T.C. and Stromberg-Carison who bars ceased tbs mann* 
failure of television and radio receivers and can offer the same at less than 25 per cent of list price. 

wound r«i°s r tori? rC W# " ¥ ,,R,C * and Mor * ani,c ln value » i* om 200 ohm. to 5 meg. in l and 2 watt ratings and include some wire 

Tll _. List price, $9.01 oer 100. Our price. S2.00 per IN, Post and packing 25e extra. 

Ju* £!£..«?? f r ? nn mo8 L poru ]* r wftg * nd include mica, ceramic, paper, and electrolytic in standard values. 

Ltii price, sit per 100. Our price, 12.04 per 100. p os , an A «nckln» He »«tra 

The potentiometers are all current types and include switch pots, dual concentric and T.A.D. pots. 

I 12 P« doten. our price, S1.S0 per dozen. Post and pocking. 25c eztra. 

FREE Valve* Typc^U^L 0 6X50T or^lTd 0t °* con<Jenl * r# Of potentiometers purchased we will supply free: One New Type 

SPECIAL — OFFER ~ 

Complete KIT for TRANSISTOR t PORTABLE $17.50 

The complete kit of parts for the transistor six includes six transistors, printed 
circuit board, coil kit. 4in speaker, Ferguson driver and output transformers, 
heavy duty battery and all necessnrv parts to complete the set with full in¬ 
structions. Set Is housed in attractive plastic case as Illustrated. 

Dials available for nil States. Post nnd Puck: extra. N.S.W., $1,00, Inter., $1.30. 


mW 


TYPE 

XA101 

XA102 

XB10J 


NEW ENGLISH MAZDA TRANSISTORS 


EQUIVALENT 

OC4S 

OC44 

OC75 


R.P. TnmsUtnr 
Ok. Trnnaletot 
AUDIO general 


purpoee 


. Ducon type SFT 123 equlv, OC74. 7S« i 

,. He Available In matched pain at.$1.50 p: 

lit en. AUDIO OUTPUT 

., 75c Poet and packing on transistors 15c any quantity. 


A.W.A. 23" E.H.T. tramformeri end 2J M 110 deg. deflection yokei. New manufacturer'* stock E.H.T, unit* $5.00. Deflection yoko* $5.00. Post free 


•07 . 

1C70 . 
IDICT 
1KIC . 
1K7C . 
1M5G . 
IP5G , 
1Q5G . 
1T4 ... 


.. $1.75 
30c 
... fit 


NEW VALVES AT BARGAIN PRICES 


4te 

40f 

2fe 

2fc 

4le 


304 . 


4H6G .. .. 

.... 35c 

4SJ7 . 

Hi 

3S4 . 

. $1 M 

SK7G . 

. 45c 

4SN7GT . 

95c 

5V4G . 

6B8 . 

. $1.0$ 

•KSG . 

4Q7G equlv, 
4SA7GT ... 

4B4G li.ee 

6SS7 cqulv. 6SK7 

4U7G . 

4XSGT 

•3c 

4Sc 

lit 

33c 

4CSG . 

. SOe 

. 95c 

7C7 . 


Please add postage on all valves. 


I2AT7 
1L5G 
12A6 
12SK7 
J2SK8 
12S117 
•04 .. 

954 . 

9IS .. 
EK32 


$1.00 

95e 

I0« 

50c 

SOe 

SOt 

1J0 

25c 

25c 


NEW "TECH" V.T.V.M. MODEL IE65 

23 RANGES. 240V. A.C. powered. 

D.C.V. 1.5, 15, 50, 150, 500, 1.500 
A.C.V. 1.5, 15. 50, 150, 500, 1,500. 
D.B. — lOdb to +60db. 

Resistance, i ohm to 1,000 megohm. 

$42.50 POST $1.00 



NEW 240V ELECTRIC MOTORS 


3300 R.P.M. can be sup- 
plied with or without 
4-* peed reduction mtch* 
nnlsm. Size 3Vk” $ 1H ! 
3Vi, including spindle. 

$2.75 




$11.50 


NEW PORTABLE RECORD PLAYER CASES 

Attractive two-tone cabinet with plaitic trim. 
Supplied with Sin s 71n speaker in felt-lined enclosure 
Space for amplifier and batteries or power supply. 

Dimension*: tSln X llln X 7ln. 

Post and Packing: N.S.W., 90c; internal*. $1.20. 



NEW MINIATURE MOTORS 

Ideal for models, toys, etc. li to 3 
volts. 6,000 r.p.m, 39c each or $3.50 
per doz. Post 10c. 


EXTENSION SPEAKERS 


$8.50 


New 9 x 4 ep 
Poet: Interetate, 


taker* In cam, 
•let N.S. r “‘ 


,w. 44c. 


NEW POWER TRANSFORMERS 

60mA prim.: 240v with 230v tapping Sec. 
285 x 285 with 6.3v filament winding. 
60mA, $3.00. Plus Postage: N.S.W., 35c; 
Interstate, 52c. 

Prim.: 240v, Sec. 385 x 385 at 80mA, fil. 
6.3 and 5v, $4.50. Post.: N.S.W., 40c; 
Interstate, 75c. 

60mA H.T. Chokes, 75c. Post.: 20c. 


T.M.K, MULTIMETERS 

Before buying see our range of 
T.M.K. test instruments. As adver¬ 
tised in April issue of Electronics 
Australia. _ 

_ TYGAN ANlT SARLON 

SPEAKER GRILLE FABRIC 

List price $8,00 per yard. 

To clear at $5.50 per yard. 

Postage and packing N.S.W., 35c. 
interslate, 45c. 


NEW MIDGET POWER TRANS. 

40mA prim., 240v. See 225 g 225 with f.5v. 
Fll. Winding. 

S3 25 Postage N.S.W., 2fci 

Interstate 4Sc. 

30mA 240v Prim, 150 x 150v. Sec. with 6.lv 
FIL Winding. 

$3.25 


Postage: N.S.W., 25c. 
Interstate 35c* 


NEW B.S.R. TAPE DECKS 

These new 3-spoed B.S.R. Decks are fitted 
with a digital counter and will take 7in spools. 
2 Track, $35. 4 Track, $40. 


NATIONAL RADIO SUPPLIES 

332 PARRAMATTA ROAD, STANMORE, N.S.W. PHONE 56-7398. 
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New Electrolytic Condensers 

These condensers are miniature pigtail type insulated new 
stock in packets of 12, each packet containing; 3 16mfd 
300V.W., 2, 32 mfd; 300 V.W., 1 25mfd. 450 V.W. and 6 
low voltage electrolytics. $2.50. 

Post and packing 20c extra, 

NEW IMPORTED 4" P,M. SPEAKERS 

Available with a 4 or 16 ohm voice coil. $2.00. 

Post and packing 30c extra. 


NEW IMPORTED SLOT CAR KITS AT 
LESS THAN HALF PRICE 

Complete kit of parts including 12V 
motor and full instructions. 

$2.50 poit 25c 



Imported National Transistorised Shoulder Megaphone 

These shoulder megaphones manufactured by National Radio Japan have an 
output of 4 watts, and are supplied complete with inbuilt horn type speaker, 
batteries and microphone. List price $78. 

Special Price $50. Post extra 

Other types also available. 


NEW AMERICAN TWIN 
TELESCOPE TV AERIAL 
Extends to 36in, each section 
can be used singly for car or 
portable .. $1.50. Post 20c. 

SINGLE TELESCOPIC 
Aerial 12in extends to 33in. 
60 cents. Post 10 cents. 


NEW 4-SPEEl) STEREO 
PLAYER F.O.R.$17.50 


NEW STEREO CHANGER. 
4-SPEED F.O.R.$21.50 


SLIDER-SWITCHES 
10 pole 2-way silver plated contacts 38c 


POWER TRANSFORMER 

PriM. JOV S«. 1,* .oil. a .Id*. M M.A. Oh *.JV. on. IV PU. 

$2.75 


Pott N.S.W. see. Interstate Me* 


72 ohm CO-AXIAL CABLE 

20c per yard. Minimum order 5 yards. 


NEW SELENIUM RECTIFIERS 


New Selenium Rectifier*, 4 nr 12 Toll at 4 em».» 13.TI. Poet. NJ.W,. 26c; 
Interatate, 20c, Transformer for above rectifier tapped for 4 to 12 volte, 
$4.75, Post, N.S.W., 75ci Interstate $1.00. 

_ 25«i Interstate, 45c. 

nteratate, 45c. 


■nivreuiic, iraiaiurnwr lor uoove recimer wrree 

$4.75, Post, N.S.W., 75ci Interstate $1.00. 

Ao above* 4 or 12 volt, at 2 amp., $2.75. Post, N.S.W., 
Transformer for above, $3.75. Post, N.S.W., 35ti IntersU 


TRANSISTORISED SIGNAL INJECTOR, $5.50 

A MUST FOR QUICK TROUBLE SHOOTING (J 

TWO Transistors, complete with instruction sheet 
battery. Post free. 


LEADER SIGNAL GENERATOR LSG11 

240V A.C. operated, 6 band 120KC to 390 Megs. 
Provision for crystal. 

Post N.S.W., 75c; Interstate, $1.25. #3Z.UU 


USED HIGH-SPEED 240V. AC/DC MOTORS 

These 240 v. a.c. or d.c. motors are 1/8 H.P. with a speed of 7.000 
R.P.M. and are ideal for small drills, grinders, etc. Dimensions, SV$in 
x 3'/iin, with 5/16in spindle.. $3.75. 

Post, N.S.W., 50c; Interstate. 85c. 


NEW EXTENSION SPEAKER 

FITTED IN ATTRACTIVE IAMPBASE 

FOR TRANSISTOR SETS 
SUPPLIED WITH LEAD and 
PLUGS TO SUIT MOST SETS 
(Shade not supplied). 

$3.75 

Post and packing 75c, 


THE NEW COLLARO 3-SPEED 4 TRACK 

i! A ^ i TAPE-DECKS 
1 w w $ 55.00 

The ideal deck for the 
home constructor, as am¬ 
plifier and all controls can 
be mounted on deck. 

• 3 epted IH, 314, 7V4. • Pause control. • Takes 71a. gpools. 
• Simplified controls, 4 Trasks, $48; OSC Colls. $1.50. 



NEW 4" 

EXTENSION SPEAKERS 

These 4*' speakers are mounted la 
plastic cabinets suitable for use as 
Intercom, units or extension speakers. 
Fitted with switch and volume control. 
SPECIAL PURCHASE ENABLES 
US TO SELL THESE UNITS AT 
$5.00. Post and Pocking, N.S.W., 
68c. Interstate, 9Sc. 




A PREAMP FOR MAGNETIC PICK-UP OR TAPE HEADS 

SUITABLE FOR USE WITH THE COLLARO OR B.S.R. TARE DECKS 

Using 3 silicon transistors as featured in October Electronics Australia complete with kit of 
parts including transistors mono $7.50, stereo $13.00, 240 power supply for above $7.00. 

__ Please specify if required for pick-up or tape heads. _ ___ 

NEW 17& 25 WATTP.A. AMPUFlERS 

The 25 Watt Amplifier uses 5 valves plus 2 rectifiers including two EF86 low noise valves as 
microphone preamplifier and two EL34 valves Ferguson push-pull output. 

All amplifiers are fitted with Ferguson output transformers with voice coil tappings of 2 to 15 
ohms. The 25 watt amplifier can be supplied with line output transformers tapped from 100 
to 600 ohms if required at $2.00 extra. 

Inputs provided for microphones, pick-up, and radio with mixing facilties and tone control. 
The 15 watt is as above but using two 6BQ5 valves in push-pull output. 

12in speaker for above (10 watt) .... $0.75 

Crystal Microphones for amplifier. .. .. $4.75 



25 WATT.$53.75 

17 WATT.$43.75 

Post Extra on 17 Watt. 
N.S.W.. $1; Interstate, $1.50 
25 Watt by Rail or Air. 

Too Heavy for Post. 


NATIONAL RADIO SUPPLIES 

332 PARRAMATTA ROAD, STAN MORE, N.S.W. PHONE 56-7398. 
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WHY NOT YOU? 

Put yourself in this picture! With training through T.T.l ., you could 
qualify for a start in the Electronics Industry as a: 


Electronics 
Technicians 

ENJOY HIGHER PAY AND MORE SECURITY 


• Radio-television technician • Telecommunications technician • Instrumenta¬ 
tion technician • Business machine technician • Automatic control technician 

• Industrial electronic technician—and many other skilled positions. 

WILL YOU FILL THE BILL WHEN THE TIME COMES? 

The “good job” you hold down today may offer you less and less 
opportunity for advancement as Electronics increase their impact in all 
branches of industry. 


TECHNICAL TRAINING INTERNATIONAL, a world-wide 
company with over 27 years’ experience in the field of specialised 
technical training, now offers the latest Electronics training programmes 
available in Australia, 



THIS IS A PRACTICAL 
PROGRAMME 

You receive—and keep, the 
practical tools to complete 
your training—from tool kit 
to oscilloscope. 



IF YOU ARE BETWEEN 18 
AND 45 YEARS, AND EARN¬ 
ING LESS THAN $80 PER 
WEEK ... IF YOU ARE 
SERIOUSLY INTERESTED IN 
TRAINING FOR A CAREER 
IN ELECTRONICS, FILL IN 
THIS COUPON FOR FUR¬ 
THER INFORMATION WITH¬ 
OUT OBLIGATION. 



To: Technical Training International Pty. Ltd. 
P.O. Box 83, Double Bay, N.S.W. 


Please tell me more about T.T.l. 
Training, without obligation to me. 


Electronics 


Name 


Address 


Age Present occupation 

T.T.l.—The Industry-approved Technical Training Organisation 

EA 


13d 


miles and has a population of 250,000. 
Chinese is carried on 735KHz (10KW) 
and is on the air 2300-1600GMT (7 
a.m. to midnight local time). Portu¬ 
guese transmissions are on 1005KHz 
(500W), 1200-1600GMT (8 p.m. to mid¬ 
night local time). The station confirms 
correct reports by letter. 

RHODES: Voice of America extension 
of program hours on 1259KHz now 
has its sign on at 1400GMT, and is 
best in New Zealand at 1600GMT with 
30 minutes in English. The transmitter 
power is 150KW and before 1600 the 
“Evening Show of VOA” is carried. 
After 1630GMT, program is in Arabic. 

MADEIRA: Radio Madeira was opened 
on October 22 by Radio Portugal as a 
relay station. The station is located 
at Funchal, and is known as the 
Madeira Regional Station. The trans¬ 
mitter uses 1KW on 1331KHz and 
operates 1100-1400, and 1900-2300GMT. 
On Sundays, broadcasts are 1200-1300. 
The station plans to boost the signal 
of the transmitter with a 10KW trans¬ 
mitter later this year. Another Madeira 
station, Posto Emissor de Radiofusao de 
Funchal, is also reported to be in oper¬ 
ation. Reception has been noted in 
Europe on 1529RHz and power is list¬ 
ed as 300 watts. g 


READER BUILT IT .. . 

Continued from page 69 

and.possible rearrangement, it will be¬ 
come apparent where lines have to be 
scribed to separate the components. 

“Fine parallel lines are scribed to 
cut through the copper and a tool, 
made from a specially ground section 
of hacksaw blade, can be used to roll 
the copper out from between the 
scribed lines. A little practice is re¬ 
quired to get the knack; too steep an 
angle will cause the tool to dig in; too 
shallow an angle will cause the blade 
to skip out of the groove. 

“Having drilled the holes for the 
component pigtails, the board can be 
viewed against the light from both 
sides to pick out any copper which has 
been missed or copper feathers which 
might short across the grooves. The 
components can then be soldered in, 
taking care to use a heat shunt when 
soldering leads to delicate components. 
If the planning has been done well, 
the need for jumpers will have been 
minimised but, if desired, these can 
often be hidden under components.” 
EDITOR’S NOTE: The method of 
construction should be of special in¬ 
terest to hobbyists. By sheer coinci¬ 
dence, this letter arrived within a 
couple of days of when we had de¬ 
vised a similar approach for the Mono¬ 
phonic Organ featured last month. 
However, we used a standard knife 
devised for scribing Laminex and simi¬ 
lar sheeting. During development of 
the original square-wave generator, we 
passed through the simpler form sug¬ 
gested by C.M. but decided on the 
additonal stages: (a) to render the 
device less dependent for its operation 
on a degree of unbalance in the basic 
multivibrator sections and (b) to pre¬ 
serve a near-unity mortc-space ratio 
irrespective of output load conditions. 
However, if “1-off” units constructed 
to the simpler design work satisfac¬ 
torily, a worthwhile economy will have 
been effected. If particular units fail 
to operate, it may be necessary either 
to try another FuL914 or to revert to 
Che original circuit. g 
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ANSWERS TO CORRESPONDENTS 


When writing to us :— 

• Please give your name and full postal address, including 
the State . 

• Write the above information clearly or, for preference, 
print it in block letters . Your co-operation will facilitate 
delivery of replies by mail , where such are called for . 


ist. We have published many test oscil¬ 
lators over the years, and would have 
thought that one of them was able to 
meet your requirements. A “R9er” was 
described in December, 1960, While we 
cannot help you with the problem of an 
aerial tuner/matching system at the 
moment, we will keep the idea in mind. 


PROJECTION TV. Re the Assistant 
Editor’s remarks in “Forum” on projec¬ 
tion TV in the home: The laser beam 
theory does sound a little far-fetched but 
what we scoff at today is possible tomor¬ 
row. the idea of projection TV is not 
stupid. It was used in England long be¬ 
fore the 21-inch tube. Philips, Decca and 
Valradio are just three of the names that 
come to mind. The large 4ft x 3ft screen 
is particularly suitable for use in schools 
and small halls. (R.H., Frankston, Vic.) 
Nowhere did the Assistant Editor say 
that the idea of projection TV was 
“stupid,” He pointed out that it is an 
old idea, but that it is attended by prac¬ 
tical difficulties which have reduced its 
attraction for home TV systems. This is 
not just a matter of opinion; it is a mat¬ 
ter of history. He then pointed out that 
the use of a laser does not solve the basic 
problems, and it does introduce some new 
ones. In fact, his real “beef” was not with 
projection television or the laser, but with 
the tendency for self-styled “prophets” to 
seize upon new developments and utter 
predictions about their likely uses, with¬ 
out any personal appreciation of their real 
potential ior their real limitations. The 
statements are fed to the public via news 
media, as if the particular development 
was routine and/or just round the cor¬ 
ner, whereas basic technological prob¬ 
lems may stand in the way. 

TV PRE-AMPLIFIERS. In 1963 an 
article was published on TV pre-ampli¬ 
fiers pointing out the difficulties inherent 
in their design for home constructors. 
It was stressed that most inquiries about 
these devices requested amplification of 
several channels involving complicated 
switching arrangements. This seemed to 
be what prompted your delay in such a 
project although you staed ha you plan¬ 
ned to have a look at it as soon as 
possible. There are many, like myself, who 
would be interested in such a project 
for a simple unit to cover only one chan¬ 
nel. Mi^ht I suggest that much of the 
design, i.e. weather-proofing, power sup¬ 
ply, etc., could be left to the individual. 
(E.M., Merimbuia, N.S.W.) 

This is a project that we have simply 
not been able to do anything about. 
Our observations about the need for 
multi-channel operation are even more 
valid today than they were in 1963, be¬ 
cause there are now more stations to 
choose from. Again, with a project like 
this, we would have to go fairly well 
into the practical problems — construc¬ 
tion, weather-proofing, power supply, 
cables and terminations and protection 
against lightning strikes. In all, it is not 
the kind of project one can just dream 
up from the laboratory bench. It calls for 
a good deal of background based on 
field experience, to make sure that the 
design is not a winner on the bench and 
a failure o|i the masthead! We won’t forget 
your request but we can’t promise either. 
Thank you for your appreciative remarks 
about tne magazine in general. 

DESIGNS WANTED. As a continuous 
reader for 20 years, I have watched the 
growth of your magazine. Always the 


standard has been of the highest and the 
entire production a great credit to all 
concerned. For a little time, however, I 
was disgruntled at the spate of articles at 
a university project level — counters, logic 
devices, etc. — for I felt that you were 
getting away from the main reason for 
“Electronics Australia”—electronic hobby- 
ing. Therefore, the main feature of multi¬ 
band receivers with ad-on leave-off to suit 
yourself sections is gratifying and deserv¬ 
ing of much complimentary comment. I 
have no receiver requirements at present, 
but can use some of the sections you are 
presenting. While on the subject, could 


| When writing, please make sure your | 
| address is complete, including the I 
| POSTCODE. Addition of the latter | 
| will ensure minimum delay in hand- § 
| ling your letter. Also make sure that | 
| your address is legibly written or, for | 
| preference, PRINTED. A significant 1 
| number of letters are returned to us | 
i each month because the original | 
| address was incomplete or illegible. 1 


you present articles on such useful extra 
equipment as an Alignment Oscillator 
(Modulated), an R9er, and an Aerial 
Tuner/Matching System. (V.K., Emu 
Plains, N.S.W. 2750.) 

Thank you very much for your praise, 
V.K., we are sorry that you have found 
some of our articles not to your liking, 
but we are trying to cater for a very wide 
range of readers in addition to the hobby- 


THAT NAME: Enclosed please find a 
cheque for $1.60; please post me a copy 
of the “Basic Radio Course.” Further to 
the letter by C.P.P, (Christchurch) some 
of the overseas magazines have interest¬ 
ing beginners’ projects, that seem fairly 
easy. 1 look forward to receiving your 
magazine every month, but sometimes 1 
wonder about the name. Perhaps it should 
be called “AUDIO, MISCELLANEOUS, 
Radio and Electronics.” (D.W., Arma¬ 
dale, W.A.) 

Your “Basic Radio Course” was post¬ 
ed within a couple of days of receiving 
your letter, Regarding the overseas maga¬ 
zines, there would be something radically 
wrong if between them, they didn’t offer 
quite a variety of articles and projects. 
However, the variety diminishes sharply 
when one culls out items that are unsuit¬ 
able for Australian conditions, that have 
already been covered, or that are trivial 
or technically unsound. We should put you 
straight about the name. Nowadays, the 
term “electronics” embraces virtually all 
techniques which depend upon deliberate 
exploitation of electron flow. Electronics 
includes audio, radio, communication, and 
“miscellaneous,” as well as the applica¬ 
tion of electronic circuitry to industry, 
medicine, metering and just about anything 
else you can think of. Even the one-time 
dividing lines between electronics, electri- 
trical and communication have virtually 
disappeared or become so vague as to 
defy delineation. And, strangely enough, 
“electronics” is a word for which there is 
no present synonym — as one discovers 
when attempting to find a name for an 
electronics magazine. 


"ELECTRONICS Australia" Information Service . 

As a service to readers “ELECTRONICS Australia” is able to offer: (1) Photographs, dye-line prints 
and other filed material to do with constructional projects and (2) A strictly limited degree of personal¬ 
ised assistance by mail or by reply through the columns of the magazine. Details are set out below: 
REPRINTS: For a 20c fee, we will supply circuit data, as available from our files. The amount 
of data available varies but in no case does it include material additional to that already published 
in the magazine. For complicated projects involving material extracted from more than one issue, an 
extra fee may be requested. As a rule, requests for circuit data will be answered more speedily if the 
circuits are positively identified and the request is not complicated by questions requiring the atten¬ 
tion of technical personnel. Where articles are not on file, we can usually provide a photostat copy at 
20c PER PAGE. 

PHOTOGRAPHS, DYE-LINE PRINTS: Original photographs are available for most of our projects, 
from 50c plus 8c postage for a 6in x 8in glossy print. In addition, metalwork dye-line prints are 
available for most projects for 50c each; these show dimensions and the positions of holes and cut-outs 
but give no details of wiring. 

BACK NUMBERS: A fairly good selection is available. On issues up to 6 months old there is a sur¬ 
charge of 5c. On issues from seven to 12 months old the surcharge is 10c. Over 12 months, it is 
20c. Package and postage is 10c extra in all cases. 

REPLIES BY POST: This provision is made primarily to assist readers in matters relating directly to 
articles and projects published in “ELECTRONICS Australia” within the last 12 months. Note, 
however, that we cannot provide lengthy answers, undertake special research or modifications to basic 
designs. A 20c query fee must be enclosed with letters to which a postal reply is required; the in¬ 
clusion of an extra fee does not entitle correspondents to special consideration. 

OTHER QUERIES: Technical queries which fall outside the scope of “Replies by Post” may be sub¬ 
mitted without fee and may be answered through the columns of the magazine at the discretion of the 
Editor. Technical queries will not be answered by telephone. 

COMMERCIAL EQUIPMENT: “ELECTRONICS Australia” does not maintain a directory of com¬ 
mercial equipment, or circuit files of commercial or ex-disposals receivers, amplifiers, etc. We are there¬ 
fore not in a position to comment on proposed adaptation of such equipment, or on its general design. 
“ELECTRONICS Australia” does not deal in electronic components. Prices, specifications or other 
assistance must be sought from the appropriate advertiser or agent. 

REMITTANCES: These must be in a form negotiable in Australia. Where the charge may be in 
doubt, an open cheque, endorsed with a limitation, is recommended. 

ADDRESS: All requests for data and information, as set out above, should be directed to The Assist¬ 
ant Editor, “ELECTRONICS Australia,” Box 2728 G.P.O., Sydney, N.S.W., 2001. Other correspon¬ 
dence should be directed to The Editor. 9/61 
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RADIO SUPPLIERS 

323 ELIZABETH SI, MELBOURNE, VIC., 3000. PHONE: 67-4286 
5A MELVILLE ST., HAWTHORN, VIC., 3122. PHONE: 86-6465 


KSTABUSHKD 1947 


CITIZENS BAND CRYSTALS 
To iult Japanese Walkie-Talkies and Trans¬ 
ceivers. P.M.G. Approved Freq. 27,240 Me. 
(Transmitter), 26.785 Me, (Receiver). 

HC6/U Subminiature Vk M pin spacing 27.240 
or 26.785. S3 .SO each* or $6.50 a Pair. 
HC18/U Miniature W* pin spacing. 27.240 or 
26.785, $3.50 each or $6.50 a Pair. (HC18/U 
also available with flying leads.) 

MULTIMETER Model IOOH 

20.000 ohms per v. d.e. 10,000 ohms per v. a.c. 

Specifications; 
DC volts: 0-5 
25. 50. 250 
500, 2,500. 
AC volts: 0-10 
50, 100, 500 
1 , 000 . 

DC current: 
0-50 uA; 25 
250mA. 

Resistance: 0-6( 
K ohms: 0-( 

met. 

Capacity: 0.01 
0.3 uF; (a: 
AC 5v); 
0.0001 • 0.01 
uF. (at AC 
2J6v). 

Decibel: Mlnuf 

- — ”. 20 db plu? 

22 db. 

Output range. 0-10, 50 100, 500, 1.000. 

Battery used: UM3 1.5s, 1-plece. Dimensions: 
3V* 1 4V4 1 * 1 Viln. 

Prkt $11.25, Inc. ta*. post free. 
Complete with internal battery, testing leads 
and prods. 



*0 J 

* M V 

*-h-t COM 
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TURNTABLE BASES 

Unpolished, to suit GARRARD, 

PRINCESS. DUAL^IMO, 

All Channel Transistorised TV Antenna 
Boosters, 

$10 each. Post 50c. 

PK 633 BROADCAST TUNER 



550 Kc—1600 K/c A.M. Circuit: 3 Transistor, 
one diode. Tuner Assembly, excluding audio 
amplifier, driver and output circuitry and etched 
primed circuit board. Containing a variable 
condenser, oscillator, converter, I.F.'s, detector, 
and associated components. 

Power: 9 Volt D.C. 

Dimensions: 4V4in x 2V*in x 2V$ln. 

SPECIAL PRICE $13. 


SWR METERS Model KSW-10 



SPECIFICATIONS; 

Standing Wave Ratio: 1:1 to 1:10. 

Accuracies: Plus or minus 3% scale length. 
Impedance: 52 ohms and 75 ohms. 

Meter: 0-100 DC microamperes. 

PRICE; $19, toe. Tax. 

TRIO COMMUNICATION RECEIVERS 
TRIO Model 9R59DE, 4 Bands covering 540 
Kc. to 30 Me., two mechanical filters for maxi¬ 
mum selectivity, Product Detector for SSB 

M ion, Large Tuning and Bandspread Diak 
:curate Tuning, Automatic Noise Limiter, 
Calibrated Electrical Bandspread, M S” Metet 
and B.F.O., 2 Microvolts sensitivity for 10 db 
S/N Ratio. 

$175 

TRADE-IN ACCEPTED. 



FERROCART POCKET MULTIMETER 
Model PT34 

300 uA movement. 
AC and DC voltages: 
O-iO. 0-50, 0-250, 

0-500, O-l.dOOc, 
Current ranges (mA) 
0-1, 0-100, 0-500 mA. 
Ohms range: 0-100,000 
Size 344 x 2V4 x 1V4 Inches. 

PRICE; $5.75 Complete with leads. 

WALKIE-TALKIE 
TRANSCEIVERS CITIZENS BAND 
COMMUNICATOR" Model WT 400. 4 

Transistor, 27.240 Me. Crystal Locked Trans¬ 
mitter, 50 mW. Output. Range approx. 2 
miles open country. PRICE; $35.0# A PAIR. 

••LAMIE" Model FRT 907, 9 Transistor, Super- 
hetrodyne. Crystal Locked Receiver and Trans¬ 
mitter, 100 mW. Output, 27.240 Me., PMG 
approved. Range approx. 5 miles in open 
country. PRICE $50 A PAIR. SPECIAL. 

“TOKAI" Model TC-911, 9 Transistor, Super- 
hetrodyne. Crystal Locked, Individual speaker 
and Microphone, PMG approved 27.240 Me., 
all metal construction, complete with leather 
case. Range approx, I to 8 miles in open 
contry. PRICE $75 Pair. Special. 

JUST ARRIVED; "NIKKA” 14 TRANSISTOR, 
1 WATT TRANSCEIVERS, Solid State circuit, 
long-range boost circuit, buzzer call system. 
Provision for 2 channels, squclsh control. R.F. 
Stage, All Metal Construction. NORMALLY 
$ 220 . 

OUR PRICE; 5175.00 a Pair, 
Including Leather Case. 

SPEAKERS AND TRANSISTOR PARTS 

2‘Ain 8 ohm. $1.50, 

4in 8 ohm. $2.25. 

Miniature, V&Jn 5000 ohm. Switchpot .. 65c 

Miniature 3/8in 5000 ohm. Switchpot .. 65c 

PVC Tuning Gang, Aerial 6-142pF, Oscillator 

6-60pF. $1.60 

Calibrated Knob 10c extra. 

360 Microhenry Oscillator Coils. 75c 

155 K/c IF. Transformers. Miniature (Ducon 

iype). 1, 2, 3. 75c each, or $2 Set of 3. 

Driver Transformers, 8000/3000 ohms $1.00 
Output Transformers 480/8 ohms. .. $1.30 
Earphone. Magnetic 8 with small plug 50c 
Earphone Crystal. Hi-imp. Med. Plug 60c each 

DENSHI BLOCK 
Electronic Construction Kit, No. 2 

30 Circuits, 2 Transistor Radio, Morse code 
ict, Record Player Amp. Wireless Microphone, 
Signal Tracer, etc. 

All components mounted in plug In Blocks 
(Australian components). 

Kit No. 2. $19.75. 

Also DENSHI BLOCK No. 1, similar to above, 
only 16 CIRCUITS. 

Kit No. 1, $15.25. 

TRANSISTOR AND DIODE SPECIALS 

2SA 29 equals OC44N, 2N410 equals OC45N, 
2N218, 2NI88 equals OC74N. 

ANY TYPE. 50c each or 5 for $2. 

SILICON RECTIFIERS 
50 P.i.v. 750 Ma. 50c each or 5 for $1.75. 
400 p.i.v. 750 Ma. 75c each or 3 for $2.00. 

6-INCH HI-FI COAXIAL SPEAKERS 
8 Watts 50-16000c/s, Type 6CXI. FEW ONLY. 
Normally $10. 

SPECIAL PRICE, $5.50 Be early. 

rOKAI ST-14 Sol d-state 14 Transistor, 20 watt. 
STEREO AMPLIFIER 

Crystal or Magnetic Pickup. 

25 c/s- 20 k/c (plus Idb at 1 watt). 
Treble bass boost. 

$55 

TAPE CARTRIDGE C60 

60 minute. Philips, Sony, Sanyo, etc. 

$2.75 each.. 


NEW MINIATURE SILICON POWER DIODE 
$00 M1LLIAMP 

Type Volta Current A. Prkt 

EM401 100 .8 amp 50« 

EM402 200 .8 55c 

EM404 400 .1 65c 

EM406 600 .8 75c 

EM408 800 .8 $1.00 

EM410 1000 .8 $1.00 

NEW POLYESTER FILM CAPACITORS. 

TYPE N. 

lOOvolt D.C. Working. Plus or Minus 20% 
Tolerance. 

.001, .0022, .0033, .0047, .01, .022mfd. 12c ea. 
.033, .047 mfd. 15c each. .1 mfd, 16c, .22 mfd 
20c. 

SPECIAL 

CARBON POTENTIOMETERS 

Smooth, Low Noise. ,25 Watts, 20% tol. 
Tab Mount. Complete with Plug In 1 inch 
Shaft and Washer. Plus or minus 20% toler¬ 
ance "A” lin Curve. 

500, IK, 2K, 3K, 5K, 10K, 20K. 50K, 100K, 
250K, 500K. 1 Meg. 2.5 Meg, 3 Meg and 5 
Megohm. Price: 50c each. 

SINGLE GANG STANDARD 

2V4inch Shaft, with Nut and Washer. “A” Lin, 
or "C" Log, Curve. 

500. IK, 5K. 10K, 25K. 50K, 100K, 250K, 
500K. 1 Meg and 2 Meg. Price: 65c each. 
Taps: 500K. Tap 40K and 1 Meg. Tap 400K. 

10c extra. 

SINGLE GANG D.P.S.T. SWITCH 

2‘Ainch Shaft. “A” or • , C ,, Curve. 5K, 10K, 
25K, 50K, 100K, 250K. 500K, 1 Meg and 2 
Meg. Price $1.00 each. Taps: 500K Tap 40K, 
40K, 1 Meg, Tap 400K. 10c extra. 

2 Gang Standard. 2V4in Shaft, Matched. Plus 
or Minus 3 db. 

50K, 100K. 250K. 500K, 1 Meg. 2 Meg. $1.75 
each. 

WELL KNOWN GERMAN MAKE 
RECORDING TAPE 

In Round Plastic Pack. Professional Quality. 

lin 300ft $1.65. 5Y *in 1200ft $4.00 

iin 450ft $2.75. 5%in 1800ft $6.25 

4in 900ft $4.30. 5Vsin 2400ft $8.40 

Sin 600ft $2.40. 7In 1200ft $4.20 

Sin 900ft $3.50. 7in 1800ft $5.50 

Sin 1200ft $4.50. 7in 2400ft $7.50 

Sin 1800ft $7.20. 7in 3600 ft $13-00 

Tape Cups 8 c each. 

Bib. Tape Splicers $3.75. 

F.M. TAXI RADIOS 

T.C.A. (Philips) Low Band. F.M. Mobile Units, 
12 volt. Xtal locked, 120 Kc. Bandwidth. 
Operating Freq. .approx. 80 Me., complete with 
all valves and Vibrator and Microphone. Suit 
Amateur Conversion. GOOD CONDITION. 
OUR PRICE, LESS CRYSTALS, 

$25. Freight and Packing extra. 

POLYPAKS 

100 Assorted V4, Vi and l watt Carbon Resis¬ 
tors, all Popular Types and Makes. $1.7f. 

35 Paper Capacitors, All Preferred Types, low 
and high voltages. 95c. 

50 Assorted, Ceramic, Disc Ceramic, Ceramic 
button, Mica, and Silver Mica. $1.25. 

VERNIER DIALS AND DRIVES 

JACKSON 36/6 Vernier Dial, and Escutcheon 
(suit Frcmodyne 4). $4.50. 

JACKSON 6:1 Vernier Drive. $1.50. 

ALL MASTER INTERCOM SETS 

Telephone type, all Master Mutual Systems, batt, 
operated. 3 Station. $36. 4 Station $52.50. $48. 

3 Station Cable, 25c a yard. 

4 Station Cable, 30c a yard. 

MODEL 708 

gWTRANSJgTOR _ 

SOLID STATE STEREO AMPLIFIER 
Technical Specifications; Output power: 3.5 
watts, per channel. Output Impedance: 8-16 
ohms, input Level: minus 15 db (1KO. Input 
Impedance: 10,000 ohms. Harmonic Distortion: 
less than 2 per cent. Hum and Noise Level: 
better than minus 40 db. Frequency Response: 
50-20,000 c/s plus minus 2 db. Mode Switch 
Function stereo—reverse—monaural. Power Sup¬ 
ply: 117 or 230 volts AC, 50 or 60 c/s. 
Transistors: 8-transistor, 2 diode Dimensions: 
8V$in width. 3in height. 5 5/16in depth. 

$41.25. 


138 


ELECTRONICS Australia, January. 1968 






















ANSWERS TO CORRESPONDENTS—Cont. 


checking transformers, how 

Tan I find out 'which are the primary 
secondary sides of transformers, other 
|ian by connecting them into a circuit 
risk burning out a few components? 
>, how can I find out the capacitance 
ftnge of variable capacitors? I have read 
iat you can do this by counting the 
ators and rotors. (K.J., Adelaide, S.A.). 
ve have received a number of inquiries 
ecently on the subject of identifying 
Jansformer windings, and we plan to 
pver this matter in our Answer Man 
plurnns shortly. There is no easy way 
finding the capacitance of variable 
apacitors by counting and measurement, 
fee only convenient /way is by using a 
apacitance bridge. We described an 
^expensive RC bridge in our May, 1966 
ue. 

, BIVSTAL CLOCK. Would you consider 
ginning a project for home construction, 
ng a compact stable frequency source 
an accurate, portable, transistorised 
stal controlled clock, There must be a 
de demand for . such a unit, especially 
hong amateur astronomers, radio ama- 
urs, weekend navigators, yachtsmen, 
btellite watchers, and so on. A suitable 
|nit could be made to drive a synchron- 
clock movement. Being interested in 
■avigation, I would appreciate a reliable 
te source with an accuracy of plus or 
nus one second in 24 hours. (R.D.J., 

, n.s.w.) 

hank you R.D.J. for your interesting 
uggestion. Ths subject has been discuss- 
Id between a couple of the staff mem- 
lers quite recently and so your request 
f a timely one. However, out of these 
blks has come a number of questions, 
Is, and buts. Can we achieve the re- 
luired accuracy? A considerable number 
If frequency dividers will be needed. Can 
These be kept simple yet completely re- 
|aible? Will an ordinary 50Hz 
mchronous clock be used or can we 
btain one for 1000Hz and so reduce the 
lumber of frequency divisions? Should 
Ire provide a digital readout either as 
tell or instead of the clock movement? 
_at type of power supply will be most 
uitable? These and possibly other ques- 
ons suggest themselves and we would 
i interested to hear what readers think. 

Illegal receivers: i wish to 

:now the police radio frequency and also 
hether or not it is an offence to own and 
bperate a receiver on this frequency. 
|A.P'» Hunter’* Hill, N.S.W.) 
le frequencies allocated for radio- 
ilephone services operated by public 
tilities and private firms are regarded as 
onfidential by the authorities and by the 
licensee, and are not made available for 
ublication. In fact, we do not have such 
list ourselves and, even if we did, it 
most unlikely that we would feel at 
liberty to publish it. Another point is 
hat there is no provision for licensing 
eceivers designed for intercepting mobile 
adio-telephone services, except those oper- 
ted by the concern to which the fre- 
luency is allocated. Therefore, any re¬ 
viver you might provide for this pur* 
>ose would, of necessity, be unlicensed, 
n addition, the Wireless Telegraphy Act 
nakes it an offence to pass on or make 
tse of private messages which might be 
intercepted, even if by accident, as when 
using a general coverage receiver. 

ABC-FOUR: I wish to build your ABC- 
Four receiver. Is there anything to be 
gained, apart from the extra frequency 
coverage, over my present eight transistor 
adio? Will it be more sensitive than my 
ransistor radio? (TJL, Rapid Creek, 
N.T.), 

Since we know nothing about your pre¬ 
sent set, not even the brand it is pretty 
hopeless for us to try to compare the 
two. However, the two sets would differ 
in their approach to achieving their res¬ 


pective orders of performance. Your ex¬ 
isting set is almost certainly a superhet 
and be fairly simple to operate, while 
the ABC-Four was a simple regenerative 
set designed to produce maximum per¬ 
formance from a minimum number of 
stages, but at the cost of some operating 
convenience. If you merely want a broad¬ 
cast band portable, stick to the one you 
have. If you want to gain instruction and 
pleasure from building a small receiver, 
then the ABC-Four is well worth con¬ 
sidering. 

LIKES OUR FET PREAMP: As a 
reader of your magazine since about 1933, 
I feel I should write in support of your 
FET preamp of May, 1967. Although this 
design has apparently been criticised as 
not conforming rigorously to the strict 
“book” methods of designing, I am sure 
many serious constructors appreciated the 
article and found its setting-up descrip¬ 
tion quite adequate to ensure correct oper¬ 
ation. In my own case, I have built up 
the design in a couple of versions — one 
of which is used for magnetic stripe con¬ 
version of 16mm movie projectors — 
and they have all been successful. This 
even though I might be regarded as an 
“old stager,” and have previously found 
transistors rather frightening. (J.H., Haw¬ 
thorn, Vic., 3122.) 

Thanks for the support, J.H., and it’s 
nice to hear that you have used the de¬ 
sign with success, 

OHM’S LAW: Ohms law states that 
the current flowing through a conductor 
is proportional to the voltage between its 
ends. Does this mean that from, say, a 
6V battery, the current is dictated by the 
resistance through which it is flowing? 
Would you please define “voltage drop” 
and “potential difference.” In the en¬ 
closed circuit (of a resistance coupled 
stage) what values would be used in the 
Ohm’s law formula to find the value of 
the plate load resistor? (A.D.M., Yer- 
onga, Q.) 

The answer to your first question is: 
Yes, that is precisely what it does mean. 
However, it is most important to realise 
that “the resistance through which the 
current is flowing” includes the resistance 
inside the battery as well as in the external 
circuit. Failure to appreciate this point 
leads to a lot of confusion on the part 
of students. The terms “voltage drop” 
and “potential difference” may have subtle 
differences in some applications but, in 
broad terms, they mean the same thing, 
i.e„ voltage—between any two specified 
points. Inadequate definition of the sym¬ 
bols E, I and R cause beginners most 
confusion. Try using the following when 
you are confused by a problem. 

E is the pressure (in volts) APPLIED 
TO resistor R (i.e., as measured between 
the two ends of the resistor). 

I is the current (in amps) FLOWING 
THROUGH resistor R (i.e., as measured 
in the conductor at either end of the re- 
resistor). 

R is the resistance (in ohms) which, 
by implication, satisfies the first two de¬ 
finitions. 

Apply these definitions to your third 
question we find that E will be the dif¬ 
ference between the supply voltage and 
the voltage at the valve plate (both 
measured with reference to the same nega¬ 
tive terminal) and I the current as stated 
at 12mA. Note, however, that it must be 
expressed as .012A if you are working in 
the basic units of amps, volts and ohms. 
Actually, the value of the plate resistor 
in a resistance-coupled stage is never based 
on published class A conditions such as: 
Plate voltage 100; plate current 12mA. 
The special operating conditions involved 
in resistance coupling are more likely to 
result in a current drain cf 0.5 to 2.5mA 
— a figure that you won’t find in valve 
characteristic tables. 


CELESTION “STUDIO SERIES” CO-AXIAL 

HIGH FIDELITY LOUDSPEAKERS 

Celestion 12 in. co-axial loudspeakers have 
been received most enthusiastically by 
audio enthusiasts and music lovers in 
Australia. Clarity, transient performance 
and attack are particularly satisfying. Both 
models feature co-axial tweeters with elec- 
tricai cross-overs at 4 kHz. _ 

STANDARD 12”~CO*AXIAL CX1512 

The Standard Model CX1512 has a fre¬ 
quency response conservatively quoted at 
30-15,000 Hz. and is rated 
at 16 watts R.M.S. Encel £00 Cfi 
Price including Sales Tax $0%faOU 

DELUXE 12” CO-AXIAL CX2012 
The “Celestion” Deluxe Model CX2012 is 
rated at 20 watts R.M.S. and frequency re¬ 
sponse is conservatively quoted at 30- 
18,000 Hz. A special “Brilliance” control 
operates in the tweeter circuit — the elec¬ 
trical cross-over is at 4 kHz. See reviews 
in the “Gramophone”, p. 511, April, ’65, 
and “Hi-Fi News”, p. 75, 

June, ’65. ENCEL PRICE fcCA AA 
CX2012 (inc. Sales Tax) . $0?«UU 

SUPERLATIVE IMPORTED WOOFERS — 
BOTH 15 in. AND 18 in. AVAILABLE NOWI 

Rugged and powerful Celestion woofers are 
particularly suited to public address, guitar 
and electronic organ applications — and 
for the bass registers in multiple speaker 
systems. In Europe both speakers are 
very popular . . . often they are supplied 
as standard equipment with expensive Im¬ 
ported electronic organs and guitar ampli¬ 
fiers. 

"POWER RANGE” 15” SPEAKER 

G15C. A 35 watts RMS 15” speaker, this 
new Celestion unit has been designed for 
use with organs, guitars and public address 
systems. Feroba II ceramic magnet, total 
flux 180,000 maxwells. This powerful 
reproducer is Encel priced 
at only (including Sales 
Tax) . ... ...... 

OUTSTANDING NEW 18” BA8S SPEAKER 

WITH 20 Hz. BASIC RESONANCE 

Use of a new type neoprene surround re¬ 
duces the resonance of the new Celestion 
G18C to 20 Hz. Total flux is 285,000 max¬ 
wells, power handling capacity is 100 watts 
R.M.S. This massive woofer is Ideal for 
the sophisticated audiophile who is seeking 
the ultimate In bass reproduction at rela¬ 
tively modest price. Also suitable for elec¬ 
tronic organs, electric gui¬ 
tars, etc. Write for spec!- <*na CA 
fications. (Inc. Sales Tax) $«0OiDU 

CELESTION MID-RANGE HORNS ~~ 

An excellent mid-range unit — ideal in 
combination with the HF1300 
Mk. II tweeter and 15” or CA 

18” woofers...,.. / .OU 

THE NEW MODEL HF 1300 
Mk. IMTWEETER 

A further development of the popular 
HFI300 tweeter, which was patterned on 
the well-known ^GEC BSC 1853 tweeter. 
Frequency response is 2kHz. to 15 kHz. 
plus or minus 2 dB. and extends well be¬ 
yond the latter frequency. Impedance is 
15 ohms at 10 kHz. Recommended cross¬ 
over frequency is 3 kHz. This tweeter 
adds “sparkle” to any 
speaker system. Including 
Sales Tax _ ..... ... 


$68.50 


$17.50 


THE COSMOS SW-30C ... A LOW PRICE 
HIGH QUALITY STEREO AMPLIFIER! 

With an output of 8 watts R.M.S. or 15 
watts I.H.F.M. In each channel, the Cosmos 
SW-30C has a wide frequency response 
and speaker matching for 4, 8 and 15 ohm 
loudspeakers. Sens, for mag p.u. is 5 mV, 
Headphone jack. Earlier 
shipments sold very quickly. 

Including Sales Tax ..... 


R 


$74.50 


1 


ELECTRONICS 
(STEREO) PTY. LTD. 

Head Office: 

431 Bridge Rd., Richmond, Victoria 3121. 
Tel. 42 3762. 

Sydney Store: uioimd i^o: B i t: nr 

257 Clarence Street, Sydney, N.S.W. 2000. 
Tel. 29 4563, 29 4564. 

‘Wholesaler* ‘Trade ins accepted 

Australia's Greatest Hi Fi Centre 
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SOUND PROJECTORS 

Cinevna Prefect 16mm In food 
working order. 240 t operated, com* 
plete with epeuker and amplifier. 

$115.00 


CIRCULAR SLIDE RULE 

3Mln dlumeter. Will do fee 
umi work as the conventional 
slide rale. Instruction book In* 

eluded. $1,25 each 
Post 10 cents 


REFLECTOR GUNSIGHT 

Contains these tensest 
I I.ens Hit Focus. Ittln dlam. 
I lens I Il/I 6 l»» Focus. min 
diameter. 

t Air-spaced I*n», I Win dlam. 
I Filter Lens, I Graticule. 
I Lampholder. $1.85 

l*osti N.9.W., 30ct Interstate. 4tc. 


P.M.G. TYPE 
TELEPHONES 

Standard desk type with magneto 
calling device. Range 30 miles. 
Uses standard batteries at each 
phone. Any number can be con¬ 
nected together on single line. 

$23.00 

(1 TELEPHONE SETS) 

30c cartage to rail. Freight pay* 
able ul nearest attended railway 
station. 


BATTERY CHARGERS 

240 volt A.C. Inpat. 

Each Battery Charger will charge 
either 6 or 12 volt batteries. 
2 V* amp. without meter. S13.79 

2 Vi amp. with meter. S1S.79 

4 amp with meter. 919.55 

Post NAW. 70c. interstate 95c. 


MINIATURE 
ELECTRIC MOTORS 

I Vi to 3 volts DC. Ideal (or model 
boats, cars, planes, etc. Strong 
torque. Only 

39 cent, each <«*•»« »«> 



P M C. PkoM lack and .lac, Ifa 
tack, 49c the pair. 

Poet 7c. 


NIFE CELLS 

1.2 Volt faly charged. 41a a 31a 
x tin 4 AH. 

$1.00 each 

Post. N.9.W., 29ci Interctate, 39c. 
1.2 volts 19 AH, «la s 4in a^Ma. 

2.4 volt 10 AH. 61a a 2V*la a 21a! 

92.90. 

Poet, N.S.W., 30ci Interstate. 40c. 


WALKIE TALKIE TWO 
WAY RADIOS 

P.M.G. Approved Citizen Band. 

9 Transistor. $37.09 per set of 2. 

9 Transistor. $79.00 per set of 1. 

10 Transistor. $99.00 per set of 2. 
Poet: N.S.W. 50c* Interstate 60c. 



P.M.G.VTYPE KEY SWITCHES. 
4lc each. Pest, lie. 


VALVES 

■RAND NEW 

IN CARTON*. 

Special discount for quantity 


807 

91.73 

X61M 

92.20 

6SN7GT 

He 

CV950 

91.50 

89 

91.90 

1H6G 

30c 

129A7 

5U4G 

91.29 

99« 

932 

99.00 

77 

91.00 

4F13 

7le 

EF90 

95c 

6AK9 

91.90 

4U7 

7 «e 

4X4 

91.00 

VI103 

11.00 

4F9 

79c 

VH120 

79c 

I2SK7 

90c 

IL4 

• 1.00 

VRU20 

80c 

9Y3 

91.90 

VRUS 

lit 

6C4 

9N 

VR49 

lit 

CV2184 

92.29 

VT4C 

lit 

2 x 2 

75c 

AUf 

91.00 

4AG9 

90« 

10 

91.29 

12AU7 

91.00 

4AK9W 

91.50 


PLEASE ADD POSTAGE 
ON ALL ARTICLES. 



TELEPHONE WIRE 

21 gauge copper, plastic covered. 
Ideal telephone or bell wire. 
1.320ft coll of twin (equal Vi 
mile). $7.00 per cod. 

Post. N.S.W. 70ci Interstata 91.20. 


AMPLIFIER 

fiuhnitnluture 4-Trnnststor, Audio 
PushPull. 

$7.00 Posl 90c 


AWA OSCILLOSCOPE 

TYPE A9194I 

Calibrated with delay time base. 
9ln. 240 vac., perfect. $195.00 


GOOSE NECK LAMP 

NEW. IDEAL FOR DESK or 
WORK BENCH. Adjustable shade, 
strong metal lacquered base and 
frame. Height lifn. Complete with 
u«d. $1.25 

P«.t and packla*. tl.M. 


HAND BEARING BOAT 
COMPASS 

With magnifying prism lllamip* 
ated. Brand new In wooden carry¬ 
ing case. Complete with batteries. 
Ideal for pin-pointing your secret 
fishing spot. $ 35.00 

Post, N.S.W. 70ci Interstate, 99c. 


HEAD PHONES 

Low impedance moving coll Sited 
with rubber muffler to reduce 
ex emal noise, fitted with press to 
talk, dynamic hand microphone. 
Ideal for use with all types of 
transceivers $3.90 pair. Same with 
black felt muffler $4.90 pair. 
Post, N.S.W. 29c, Interstate 30c. 


RECORDING TAPE 
SPECIALS 

EMI TAPE at a fraction of the 
Retail Price direct from one erf 
Australia’s leading Broadcast 
studios. 

Used In good condition. 
1900ft, 7tn spools, $2.79, post 29c. 
900ft, 91a spools. 91.69, post 29c. 

- — — j -- 


300ft, 31a spools. 65c. 


13c. 


$3.75 

10 magnification wife a OOmi 
coaled objective lene. 
With Tripod. 

$23.00 

As Illustrated. 

Postage, 95ci Interstate 91.10. 


TELESCOPES 

90 a 40 with Trfpod 

$7.95 

W5TN4LW. 70c, Interstate 91.20 


EX ARMY TELESCOPES 

4 a 40 Handley. 96.50. 

7 a 40 Otway angle teleecope, 
$9.95. Freight payable at nearest 
attended railway station. 


HIGH STABILITY 
RESISTORS 

I.R.C. brand new Viw„ lw, 2 w, 
tolerances between 1 and not os- 
ceedlng 3% including 100. 360, 
960. 750. 15K, 22K. 27K. 100K. 
190K, 22IK, 540K, 920K, ohms. 
Usual price 40c each. 90 assorted 
different value* for only 

$3.75 

Post 19 cents 


Genuine American 
Zenith Variaco 
0-115 V.A.C. 7.« Amps, 919.90 
each or couple twa together for 
240 V.A.C. 

The tw* for 930. 

59c cartage to r«l. Freight pay* 
able at nearest attended railway 
•tatloa. 


522 TRANSCEIVERS 

too to 150 m/cf. 

$35.00 


KLYSTRON MIXER/ DUPLEX 

unite. 9379 megs, complete with 
crystals, 913 each. 

Post. N.S.W., 49c; Interstate, 59c. 


FRACTIONAL 240V 
AC MOTOR 

l/ 2 f h.p., new, 'with conpled 2 - 
speed gearbox. 1429 and 300 
r.p.ui. Ideal for nunhler, etc. 
$20.00 

Poet N.9.W., 70c* Interstate, 9fc. 


SWITCH BOARD FRAMES 

Steel *x-P.M.G. Height 43ln a 
27ia a 34ln will make Ideal feet 
bench. $ 10 . 

Freight payable at nearest attended 
railway station. 


WHIP AERIALS 

9ft to seven sections. 

$3.75 

Post: Ni.W. 79c* Interstate 30c. 


C.M.A. CABLE 

240 volt 9/.036 black, new and 
perfect. 100 yds. rolls, 99.00. 6 or 
more. 

$2.50 

90c cartage to rail. Freight payable 
at a*ar*d attended railway 
station. 


MICROMETERS 

Brand new Goodell-Pratt, 0 to ltn, 
97,90* Sloe am be, lln-2ln. 97.99* 
Sterrett lln- 2 la, 99.99. 

Poet, 92c. 

CHOKES. 7.IH, 69mA .. 91c 

VIBRATORS, 6 volte, 7-ptn. 71* 


UNISELECTORS. 4 BANK. 94.00 
INVERTERS, 24v.ll9v 2 Kw 400 

cyde.99.90 

HAND MICROPHONES, with 
Prese-to-Talk Switch .. 99c ea. 
Post, N.S.W., 29c* Interstate, 30c. 
INSTRUMENT TRIPODS, study 
wooden frame. Telescopic Ex¬ 
tend to 4ft 41a .913.00 

SELSYN MOTORS MAGSLIF 

Mk. II. .. 99.21 oa. 

No. 19 2-way radios, with hand 
set. power capply, leads. 995.00 
Meagerc. bridge type, complete 

and tooted. 979.00 

EVERSHED and VICNOLES. 
900 volte. 


BINOCULARS 

PRISMATIC. Coated Lenses. 
Brand new. Complete with case. 

• s 30.911.79 

7 a 50 . 922.15 

10 a 50.$29.07 

12 a 50 . 923.95 

20 a 50 . 924.75 

Pod, N.S.W. 70c* Interstate, 91.20 


ELECTRONIC KIT 

With solar cell can experiment 
with 20 different circuits, Including 
wireless, microphone, morse code, 
transistor radio, audio frequency 
amplifier, telegraph, transmitter. 
Intercom., signal tracer, etc. No 
tools, no soldering. Easy to 
assemble. Assembly manual In¬ 
cluded. $19.95 

Post N.S.W. 45c, Interstate 60c. 


MINE DETECTORS 

Ea A.M.F. No. 2 Mk. 3, with 
Instruction Book. Complete In 
wooden ease. Ideal for plumbers, 
councils for locating burled pipes, 
etc. Freight payable at nearest 
attended railway station. $39 qq 


4 DIGIT RELAY COUNTERS 

90-volt D.C., gait slot eat. Lap 

counters, etc. 

_$1.25 each. Post 13c._ 

ALTEC STUDIO 
MICROPHONES 

639B Western Electric, top grade, 
original coot 9250. Ideal Broad¬ 
cast Studio, music recording. 
Church and play recording etc.. 
Fraction of original cost. 
Price on Application. 


SCOOP PURCHASE 

Gramo. Motors, New. Made tf» ' 
U*S.A. 4-speed. 240 volt A.C. 
50 eye. Only 92.75 each. 

Poet, N.S.W., 30e» Interstate. 40c. 


240-110 VOLT 6KVA 
TRANSFORMERS 

Including switches, as I 
new. 950. 


SPECIAL lucky dip valve offer. 
15 new valves In carton* for 
only 92.09. We haven't got time 
to enrt them, so yon reap the 
benefit. Poet, 30*. 


SOLENOIDS 

Plonger Type 12V 900M.A, Salt 
electric camera control, mlalatgre 
trains, radio, etc. 

91.29. Pod 10c. 

200 Mill, amp., 24 volt 1/Oln 
push movement. 

91.25. Poet. 10*. 


TELEPHONES 

Sound Powered. Can be ased as { 
Mlcrophon« and Receiver, Now. 
With 90ft cable. 93.05 pair. 
Poet, 25ci Interstate, 40c. 


MOBIL 2-WAY RADIOS 

A.W.A. or S.T.C. 
Two-way radio. 75*80 M/e». 
12-volt operated. 945 each. 


3000 TYPf RELAYS 

P.M.G. 200 Ohm — 1,900 Ohm 
Colls, 91.25 each. 


MINIATURE CRYSTAL 
EARPHONE 

With Cord and Flag. 

75c. 

Fost. 4c. 


FOUR CHANNEL 
BRANCHING AMPLIFIER 

With 4in Va. meter GLORAD. 
Complete with Portable Power 
Converter. 600 ohm balanced Input 
and output. Ideal for outside 
broadcasting, etc. 

$75 00 


BRIEF CASE AMPLIFIER 

A.W.A. portable outside broadcast 
typo G56930. 3 Channel. 

$115.00 


MONITOR SPEAKER 
UNIT 

Es*A.B.C., consisting of low re¬ 
sistance 8 in speaker in Acoustic 
Labyrinth Baffle Box, complete 
with 10 -watt amplifier, 600 ohms 
plas fdtrnt Input. 240 volt AC 
operated. 

$55.00 


Deitch Bros. 

70 OXFORD STRUT, SYDNEY, 2010 

SORRY, NO C.O.D. 
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ANSWERS TO CORRESPONDENTS - continued 


ALL-SILICON TAPE AMPLIFIER. Is it 

the intention of “Electronics Australia*’ 
to publish an all-silicon circuit for a tape 
amplifier in the near future? (Unsigned, 
C/- Akrad Radio Corp., P.B. Waihi.) 

We have no plans for such a circuit 
at present, nor do we appear likely to do 
so in the near future. We assume vou have 
already seen the design for a hybrid tape 
adaptor published in our September, 1967 
issue, using silicon transistors and valves. 

LASERS. Your correspondent, M.D., 
Granville, N.S.W., November issue, may 
be interested in an article in the French 
magazine “Science et Vie’’ published in 
their September issue, “How to Build 
One’s Own Laser for 1.800 Francs.’’ The 
article is in French. (V.P., Glen Waverly, 
Vic.) 

Thank you for the advice, V.P., and we 
publish your comments in the hope that 
they may assist M.D. and others. How¬ 
ever, we must again warn that these de¬ 
vices can be dangerous unless handled with 
care. There is also the problem, as you 
state, that what is available in France may 
not be available on the local market. 

WIRETABLES, AC/DC SETS. In measur¬ 
ing diameters of enamelled wire, I know 
only decimal units, but I always find that 
you use SWG and B&S sizes. Will you 
please tell me the relationship between the 
decimal units and the others? All circuits 
for amplifiers, receivers, etc. published in 
“Electronics Australia” use AC power 
supplies. As my job is on board ships 
using DC, it would be simpler to build 
AC/DC circuits. Will you consider pub¬ 
lishing this type of circuit? You have 
described how to build different measuring 
instruments like VTVMs and others. Will 
you describe how to build a valve tester? 
(S.M.A., Suez, U.A.R.) 

The problem of different wire sizes has 
arisen before, and if we feel that there is 
sufficient interest we will consider publish¬ 
ing wire tables in some future issues. 

There is very little demand for AC/DC 
circuits, but, in any case, it has always 
been our policy not to encourage the home 
constructor to enter this field. It is one 
thing for a manufacturer to market a 
transformerless design, having taken into 
account ail the possible risks, provided 
safeguards against them, then submitted 
the design to the supply authorities for 
approval. It is quite another to present a 
design to home builders, many of whom 
may be very inexperienced, and who 
would have individual ideas about how 
the device was to be constructed. We re¬ 
gard this as much too risky. A valve and 
transistor tester was described in January, 
1961 — copies of this article are available 
through our Information Service. 

TRANSFORMERLESS POWER 
SUPPLY. I want to build a power supply 
for a battery set and, if possible, I would 
prefer not to have to use a power trans¬ 
former. Are line cord resistors legal in 
Australia? (G.W„ Sylvania Waters, N.S.W.) 
We are not sure about the legal position 
in regard to line cord resistors but, as far 
as we know, they have never been used to 
any extent in this country. We have never 
encouraged home builders to undertake 
transformerless designs, and the idea of 
combining a home-made transformerless 
power supply with a receiver of unknown 
physical characteristics and never designed 
to be used in such a manner, must surely 
represent the ultimate in potentially dan¬ 
gerous situations. Take our advice; spend 
a few dollars on a transformer — you’ll 
live a lot longer! 

TACHOMETER. Could you publish de¬ 
tails of a tachometer suitable for use 
on a single cylinder two stroke motor 
with magneto ignition, with a range up 
to 8,000rpm? (M.F., Launceston, Tas.) 
We will keep this idea in mind, M.F., 
but we cannot promise when it is likely 
to eventuate. In any case, it would help 


if we had some idea of the intended 
application and environment. Incidentally, 
we prefer correspondents to use their full 
name in all letters, even if we abbreviate 
to initials when we publish them. 

PREAMP POLARITY. The transistorised 
crystal microphone preamp design de¬ 
scribed in the March, 1966, issue on page 
81 looks as if it would be ideal for my 
purposes, but as I see it I would need 
two power supplies in order to use the 
unit with a transistorised main amplifier 
having a power supply with positive earth¬ 
ing. If this is so, could you please advise 
if you have a preamp design suitable for 
operating from a positive earth power 
supply. (R.A.E., Monbulk, Yic. 3793.) 

There is no problem involved in using 
this preamp with a supply having positive 
earthing, R.A.E., it being necessary only 
to connect the preamp “earth” conductor 
to the amplifier — 9V supply line and the 
“positive’’ conductor to the amplifier 
earth. Connect the “earthy” side of the 
mie cable then to the actual amplifier 
earth rather than to the preamp negative 
line, and connect a lOOuF 10VW minia¬ 
ture electrolytic between the positive and 
negative preamp conductors to ensure pro¬ 
per bypassing. Note that a series resistor 
should be employed in the amplifier nega¬ 
tive supply line to ensure adequate de¬ 
coupling and prevent low frequency oscil¬ 
lations or “motorboating.” 

SMALL TRANSISTOR AMP. I enclose 
a design for a simple, but efficient four- 
stage audio amplifier. There is provision 
for a choice of inputs selected by switch 
— a fairly low impedance, ideal for use 
with a small transistor radio or crystal 
microphone, and another circuit with a 
fairly high impedance which is excellent 
for use with a crystal or ceramic pickup. 

(R.W.,.Tasmania.) 

Thank you for sending in your circuit, 
R.W. but it contains at least one error, 
the base and collector of T2 being con¬ 
nected together. We would also point out 
that your remarks concerning the suit¬ 
ability of the inputs are in error. A low- 
impedance input would certainly not be 
suitable for a crystal microphone, and a 
ceramic pickup would require an input 
impedance of at least one* megohm. 
Incidentally, when writing it is a good 
idea to print your address. We were un¬ 
able to decipher yours as shown on your 
letter. 

SPEED “RADAR”: A firm in New Zea¬ 
land is planning to sell anti-radar warning 
devices to motorists for $30-$35 operating 
on about 9000MHz. This might be of 
interest to the correspondent in these 
columns in the August, 1967, issue. (T.R., 
Christchurch, N.Z.) 

We had not heard of the proposal and 
its legality will be something the manu¬ 
facturer may have to contest with the 
N.Z. Police and licensing authorities. Our 
attitude in terms of editorial copy is still 
as set out in the August issue. 

MORE ON HERTZ. It was with some 
amusement that I read the rather thought¬ 
less comments of your correspondent, 
J.F. of Vic., on the subject of Hertz (Hz) 
as the unit of frequency. Had J.F. been 
engaged in any detailed study of elec¬ 
tronics, he would realise that the units 
of angular frequency, radians per second, 
written in the form c/s,, but slightly dis¬ 
placed vertically, are readily confused with 
c/s, to mean cycles per second. If J.F.’s 
objection is against the use of the name 
of <a man who gave electronics such an 
important discovery, then no doubt he is 
also indignant at the use of the following 
units; Ampere — Andre Marie Ampere; 
Volt — Alessandro Volta; Watt — James 
Watt; Ohm—Georg Simon Ohm; Newton 
—Isaac Newton; Farad—Michael Fara¬ 
day. Also: coulomb, joule, weber, henry, 
neper and rontgen. There are doubtless 
(Continued on page 142) 


ASTRONIC 

NEWS 


Our most recent newsletters have con¬ 
centrated on telling readers about the 
products of Rohde & Schwarz. The 
Electronics Department of Astronic 
Imports also distributes products from 
a number of other manufacturers. 
Felten & Guilleaume, one of Europe's 
largest cable manufacturers, offers a 
wide range of cables for all purposes. 
Of special interest are their Miniature 
R.F. cables in diameters of 1.7 and 2.7 
mm over the polyamid sheath. Types 
0.16/1.0 75 ohm and 0.3/1.0 50 ohm 
are available from stock on 100 metre 
reels and type 0.3/2.0 75 ohm will be 
available again in March, 1968. 
Precision video cables 75 ohms ± 
1% can be supplied in sizes of 0.6L/ 
3.7 (0.223 inches O.D.) 1.0/6.6 (0.352 
inches O.D.) and 1.1L/7.3 (0.405 inches 
O.D.) will be available in March. Type 
1.1/7.3 (0.405 inches O.D. Solid centre 
conductor) is available from stock in 
100 metre coils. 

Other cables: Coaxial cable of 60 ohm 
characteristics impedance can be sup¬ 
plied, customers ordering this impe¬ 
dance usually use it for transformers 
from 75 to 50 ohms or vice versa. 

50 ohm cable 2.1L/7.3 (0.405” O.D.) 
with a tolerance of ± \% can also 
be supplied. Readers are asked to note 
that the system of typing gives the out¬ 
side diameter of the inner conductor 
and the inside diameter of the outer 
conductor. The letter ‘L’ before the 
stroke indicates a stranded inner con¬ 
ductor. 

Styroflex Cable. Felten & Guilleaume 
has been making helical membrane 
cable for many years. This type of 
cable is available in sizes of from jj” to 
6i” with plan or corrugated aluminium 
outer conductors and can be supplied 
bare or jacketed. 

A special “high power” series of semi- 
flexible cable has recently been de¬ 
veloped which will handle double the 
power of its styroflex equivalents. 
Camera Cables. Felten & Guilleaume 
makes a large range of camera cables 
for use in the many television camera 
applications. 

Styroflex and camera cables are treated 
on an individual enquiry basis and our 
principals prefer to quote to each speci¬ 
fic requirement since prices are in¬ 
fluenced to a considerable extent by 
the quantity required in each appli¬ 
cation. 


A.C. Voltage Stabilizers. Our British 
principal Messrs Claude Lyons Ltd. 
makes a large range of standard and 
special stabilisers (or regulators) with 
power handling capacities of a few 
watts to 60 kW (per phase). 

Types available are relay type step- 
regulators, motor driven variac and all 
solid state transductor. 

With these stabilisers you can regulate 
A.C. voltage to complete laboratories. 
Field Strength Indicator HUZ. Stocks 
of this popular Rhode & Schwarz in¬ 
strument are expected during January. 
Complete information available from 
Electronics Department. 


MELBOURNE SYDNEY 

489-1911 31-6721 

ADELAIDE BRISBANE 

23-4022 2-0271 

PERTH HOBART 

28-3111 2-2711 

ASTRONIC 

IMPORTS 


DIVISION OF ELECTRONIC 
INDUSTRIES LTD. 
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many more units honouring the parentswould certainly assist overseas readers 


of the sciences, and yet we find opposition 
to the similar honouring of the father of 
radio. A final point I would like to make 
is verging on the ergonomics of the 
situation. That is that the term Hertz is 
shorter than the term cycles per second 
in both the full and abbreviated forms. 
Therefore in the light of the above 
arguments, and of tne hitherto unsatis¬ 
factory defence of the unit cycles per 
second, I conclude that Hertz is the 
only suitable unit of frequency. “Elec¬ 
tronics Australia” is to be commended for 
the use of Hertz in preference to cycles 
per second. (J.A.S., Adelaide, S.A.) 

Thank you, J.A.S., for your comments. In 
fact, however, we are seeking to dis¬ 
courage further correspondence on the 
subject, which has been pretty thoroughly 
“thrashed.” 

MORE LAYOUT INFORMATION. I 
have been subscribing to your journal 
since 1964 and while your explanations of 
how circuits operate are far better than 
other magazines, your assembly informa¬ 
tion is too sparse. For example, you 
mention overall chassis dimensions and 
indicate the orientation of sockets but 
you do not give the distance between 
sockets, etc. Would you see that, in 
future, constructional articles are illu¬ 
strated with more diagrams. (RdX, Perak, 
Malaysia.) 

In Australia, most home constructors of 
electronic equipment elect to use ready 
punched metalwork and therefore do not 
need dimensional diagrams. A point that 
must be borne in mind is that dimen¬ 
sional diagrams take up space in a maga¬ 
zine and their inclusion would mean the 
exclusion of something else. To cater fbr 
those who want to do their own metal¬ 
work, we make available chassis metal¬ 
working diagrams which, being full-sized, 
can be used as templates if desired. These 


like yourself. As regards detailed assembly 
diagrams, showing every wire and com¬ 
ponent, these can certainly be very helpful 
but they are also a nightmare to draw 
and check, and add markedly to staff 
requirements and staff costs. They also 
add to the handling time for projects, 
because drawings can’t even be started 
until other work on the project has been 
completed. In short, it isn’t just a matter 
of what we would like to do but of 
what can be managed with our present 
staff and budget limitations. 

REGENERATIVE TRANSISTOR SET: 
Could you possibly publish, in the near 
future, details of a 3-band, 4 or 5 tran¬ 
sistor regenerative set. I notice at times 
that you say that lack of space does 
not permit you to publish certain articles. 
If space is so snort, why is such a 
large amount of it devoted to record 
reviews? (S.L, Chippendale, NJ5.W.) 

A receiver which approximates your re¬ 
quirements is the “Three Transistor Short¬ 
wave Receiver” described in the June 
1965 issue and which also appears in the 
“Basic Radio Course.” We have in mmd 
a series of articles on transistorised short¬ 
wave receivers but, for the present, have 
just completed a quite detailed series on 
valve receivers. You are obviously not 
very interested in records and hi-fi but 
a lot of other readers are. We quite 
frequently hear from readers who use 
our reviews as a basis for expanding 
their record libraries and, if anything, 
their complaint is that we don’t cover a 
higher proportion of the records released! 

IGNITION INTERFERENCE: I know of 
many prime-mover trucks here, used for 
stock transport, which are fitted with radio. 
In every case, ignition noise is insuper¬ 
able, despite suppression and shielding. 
A particular case is a Japanese 10- 


——.——^—— 

transistor radio which has operated per¬ 
fectly in other cars, but which still picks 
up excessive ignition noise in trucks. It 
occurs only in petrol trucks. Have you 
any suggestions? (P.T., Charters Towers, 
Qld.) 

The severity of the problem most likely 
stems from fhe relative weakness of the 
signals which you are trying to pick up. 
Tne receivers have to operate at near 
maximum sensitivity antf, in doing so, 
very effectively amplify to audibility an 
residual interference from the vehicle’s 
ignition system. If you like to put it 
another way, it is a question of signal 
to noise ratio in the vicinity of the 
vehicle. Why it should be so much more 
severe with a truck than a private car 
is one we can’t immediately answer. 
Possible explanations are: (1) The ignition 
system in the prime-mover operates at 
a higher energy level; (2) The shielding 
and bonding provided by the body shell 
may be less complete than in a car; 
(3) The proximity of large body struc¬ 
tures may reduce the signal field strength 
in the vicinity of the aerial. Having never 
driven prime-movers in remote areas, none 
of our staff can offer any specialist know¬ 
ledge of the attendant radio problems, 
but some reader, seeing this, may be able 
to offer the benefit of experience, which 
we would be happy to pass on. 

STEREO PHONE DRIVER. The Stereo 
Tape Adapter published in the Septem¬ 
ber issue was fine, but I think many 
would appreciate the description of a small 
auxiliary driver unit to permit monitoring 
the recording with stereo ’phones. The 
unit need probably consist of little more 
than a pair of transistors wired as emitter 
followers. (W.S.F., Canterbury, N.S.W.) 
A good idea, W.S.F., and we will look 
into the matter with a view to publishing 
a suitable unit in an early issue. Thanks 
for taking the trouble to write. B 




MEASURES 

Volts, amperes, watts. 

Power factor—kVA and kVAR 
(reactive), 

RANGES 

A.C. volts 0/125-250-500 
A.C. amps. 0/2-5-20 
A.C. watts 9 ranges (3 for 
each voltage range) 


Power Analyser 

an extremely accurate, versatile, low-cost 
TRUE DYNAMOMETER INSTRUMENT 
that manufacturers have found invaluable! 


An Invaluable Aid for : 


PLANT MAINTENANCE and general trouble 
shooting, electric motor testing, etc. 

PRODUCTION TESTING refrigerators, wash¬ 
ing machines, air conditioners and all other 
motorised appliances. 


POWER FACTOR CORRECTION. Quickly and 
accurately detects low power factor—the 
most common cause of costly electrical 
waste. 


SEALED REFRIGERATION unit diagnosis. 

PATON ELECTRICAL PTY. LTD. 

90 Victoria Street, Ashfield, N.S.W. 71-0381 (6 lines) 

Agents: 


VICTORIA: N.I.C. Instrument Co., North 
Essendon. 

QLD.: K. H. Dore & Sons, Brisbane. 

W.A.: Henderson Instrument Co. Pty. Ltd., 
Perth. 


S.A.: E. Bown Pty. Ltd., Adelaide. 

TAS.: George Harvey Electric Pty. Ltd., 
Launceston and Hobart. 

N.Z.: Turnbull & Jones Ltd., Wellington and 
branches throughout N.Z. 
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CLASSIFIED ADVERTISING 

Advertisements in these columns cost $0.60 per line. Each line contains the equivalent of five words each of 
nine letters. Minimum size of advertisements is two lines. Please note PAYMENT MUST ACCOMPANY ALL 
ADVERTISEMENTS EXCEPT THOSE PLACED BY ACCREDITED AGENCIES. Your advertisement for 
the February issue must reach our office before January 4. Address your advertisement to the Advertising 
Manager, ELECTRONICS Australia, Box 2728, G.P.O., SYDNEY. 2001, 


FOR SALE FOR SALE READER SERVICE 


TV PICTURE TURKS. Two-year warranty. S11 
plus old tub*. Bonded 23ln 
~ - —renty. Fr< 


%U Plus dud tube, 
'tre. du j 


one year warranty. Freight extra. Puds must 
be under vacuum and scratch free. Also avail- 
... - Western Suburbs Radio. 1120 Ox* 


,..._er unit. 
R... Toons, jvnj. 


able from Western Suburbs Radio. 1 120 Oxley 
Rd.. Oxley, Brisbane, at slightly higher prices. 
Sure Brlte Picture Tubes. 22a victoria St., 
Lewisham. Sydnay. N.S.W. 

SELL all back Issues •'ELECTRONICS Aust.V' in 
stock all times. 1939-56 copies. 30c. 57-63. 
40c; 1964 to date. 50c. Post Inel. T. WEIR. 
55 O'Connor St., Haberfield. Sydney. 71-2S69. 

RADIO and Hobbles back issues. 39 56, 30c; 
57-63. 40c; 64 to date, 50c. Post Paid. Ama¬ 
teur Radio Supplies, 113 Henley Beach Rd., 
Mile End. S.A.. 5031. 57-6768. 

WELL established television service business. 
Furnished residence, garage, workshop, stock, 
good position. Ph.6o2-655t, Sydney. N.S.W. 

SCLAR Hot W$ter plans, instructions. Also pot¬ 
ter’s wheel, Sin buzzer saw. enlarger. 65 cents, 
post free. Box 43. Wembley, W.A. 

EXPORT, Export, Export. Export and mort Ex¬ 
port. U.K. and European audio goods at keen¬ 
est prices. Save those dollars with an airmail 
Quote from UPL., Compton House. New 
Malden, Surrey. England. 

•RENELL BOGEN stereo 2T heads fitted In 
error. BL210, UK202, UK200. the lot 537. 
S. Anderson. 19 Rose St, Perkes. 2870, 

TRANSCEIVERS. 27MHz xtal. Cont. TX/RX. 

6 l rrd» > i 0 nn.S ,,r st. ^ 4 .-.d* 4 O.V- OSS^’ 

"A p s^ i R li r n&. ,,,r Te o ^sa!r 

sionarv Aviation Fellowship, Wewak 
Guinea. 

CUSTOM-BUILT TRANSFORMERS. Power, 
audio, etc. Single or quantity production. 
Amplifiers, PA. systems, battery chargers. 
Rectifiers, electric motors, transistor radios. 
General engineering, fitting and turning, sheet 
metal work, etc. Parkinson Transformers. P.O. 
Box 523, South Brisbane. Phone Beenleigh 

UflllllllllllllllillllMIIMMIIIIIIIIIIIIIIIIItllllflllllllllllllllllltllfllllllllllllllllllllltl 

High-voltage generator 

(Continued from page 39) 

leakage in the glass, in which case it 
will only collapse if the operator is 
also grounded! 

Many other experiments and demon¬ 
strations may be found in the stan¬ 
dard texts on electricity and magnet¬ 
ism, particularly those of thirty or 
forty years ago. And, of course, the 
generator has a number of other ap¬ 
plications, including those mentioned 
at the start of this article. A further 
use would be as the “spraying” supply 
for a small Van der Graaff generator 
—and in this regard we may be able 
to give further information in a future 
issue, gj 
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ERRATA AND NOTES 

Wide-Range Pulse Generator (Decem¬ 
ber 1967): The code number of the 
“Veroboard” printed conductor panel 
used in this project is 6/7006, not 
4/1001 as stated in the article (p.85). 
The length of panel used for the 
project is 7in. 

Paymaster Tape Adapter (September 
1967: In the wiring diagram of page 
43, the two resistors shown as 4.7K 
should have been marked 22K. The 
resistors concerned are in series with 
the emitters of TR1 and TR4, o 


AKAI TAPE RECORDER, model 355. with rt- 
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,160. SI.30 ex. Post and Pack.. 15c. No 
.A. Sales. Custom Electronics, Box 1452. 
I.F.O., Adelaide. f.A. 


AUDIO Oscillator, transistor, $30. Photo timer 
S11.50. Transistor tester 515. S.A.I. deta il. 
Newbould. 3 Sheldow Terrace, Marino Rocks. 


MODEL ENGINEER. Petro 

R ressors. Castings, blue 
Ing St., Sydney. Cataioi 


Petrol enoines also com- 
‘ ie prints. Bolton. 72 
ogue 65c. 


UNUSED parts for SSB rewiver, 1000V power 
y, SIB ^transmitter RjT.V % jk^ H - April 62. 


VStb 


,,, transmitter T . 

price $120, Sydney. 57-B2 1 


ADC 10| cartridge. Guaranteed perfect. $35 
o.n.o. J, A. Coulson, Dllston, Tas. 


READER SERVICE 


TAPE to disc service. Take advantage of W. and 
G. Records professional experience when next 
needing a tape to disc service, W. and C. 
Record Processing Co., 185a Beckett Street. 
Melbourne. Tel.; 329-7255. 


REPAIRS to receivers, transm tters, construction, 
testing; TV alignments. Xtal conv., specialised 
electronic equip. Eccleston Electronics, 146A 
Cotham Road, Kew, Vic. 80-3777, 

TRANSFORMERS wound. Output or mains and 

KBS , 6 fc ^"ife JTOft. 78 

ELECTRONIC ORGANS. Do not build yourself 
an organ without first consulting us. Send for 
Initial Information on the superb Schober 
(U.S.A.) bulld-lt-vourself kits. No stamps 
required. The Electronic Organ Co., 124 Liv¬ 
ingstone Ave., Pymb!e, N.S.W. (Mall only.) 

MICROGROOVE DISCS from your tapes also 
tape copying service. Highest quality discs at 
all speeds. Prompt Servlet. Moderate charges. 
Country and interstate enquiries welcomed. 
Vltatone Recording Studios. Box 18. Post Of¬ 
fice. Lane Cove, N.S.W., 2066. Phone (Sydney) 
42-6184. 

THE EQUIPMENT EXCHANGE BULLETIN is 

VK7R<* s Casual monthly electronics magazine. 
Instruments, transmitters, etc.. $1 to EEB, 
11$ Wilmot St , Huonvillt, Tasmania. 7109. 

RECORDINGS. Weddings, amateur productions, 
etc., recorded on location or transferred * 
your tape ‘ 

Melbourne. 


led on location or transfern 
to disc. B.E.A. Recording 
24-7483 or 47-3413, V"c. 


__ from 
Studios, 


MULTIMETER REPAIRS and sales. Fast ser¬ 
vice on all types of multimeters. VTVM's, 
switchboard and panel meters. All popular 
brands of radio and TV test equipment can 
be supplied. Trade-Ins accepted. Write for a 
free catalogue. Metropolitan Meter Service, 
103 Regent Street, Redfern, N.S.W. Phone 
69-5922. 
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electronic .industries 
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515 PITTWATEfl HO BROOKVALE NSW 


phone 
93 7664 


ALWAYS RELY Oil D.D.S. 


SPECIALS FOR JANUARY 



We now have in stock 
the following FAIR- 
CHILD TRANSISTORS 
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VTVM COMPLETE 
$42.25 plus tax 

MULLARD MINI SPEAKER 
BOXES 
$11.75 net 


supplier* or mi naaio 

Meter and Multimeters 
H200 Multimeter 

CT50Q Multimeter 
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RADIO DESPATCH SERVICE, 
Radio and Electrical diitributors, 
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Guarantee yourself a complete set of issues for 
your library with no copies missing. 
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IT’S WHAT YOU DON’T (JET THAT MAKES YOU SO HAPPY 
WITH THIS LABCRAFT SRT-605 L TURNTABLE! 


The only things you don't get in a Labcraft SRT 
Turntable are the things you don't ever want - rumble, wow 
or flutter ! 

These you'll never get in a Labcraft Turntable; not 
ever - even after years of intensely pleasurable playing! 
Why ? Because Labcraft turntables are designed around a 
special flexible rim-belt drive from a truly vibration-free 
patented motor suspension-a unique combination that effect¬ 
ively isolates all signs of vibration from the baseplate, elim¬ 
inates permanently any possibility of rumble, wow or flutter. 

Another unique feature of this world-famous Turntable 
is its special asynchronous motor with centrifugal governor 
that provides really accurate adjustment of playing speeds 
(plus or minus 10%) as well as compensating for line 
variations of voltage and frequency. The drive spindle is 
ground to extremely fine tolerances, and fitted with nylon 
and bronze bearings that are self-lubricating and virtually 
service-free. 

Drilled to take either B & 0 or All-Balance arm 
(illustrated), unmounted, or in a Danish design base of Ash 
Teak or Palisander. 

Outstanding Value at $61.58. Bases from $9.35. 
All Balance Arm $21.84. 



The popular 643 model, The De Luxe 655 model, 
complete with arm and the ultimate in Turntables 
ceramic cartridge $54.95. $69.36. 


From leading retailers throughout Australia including 

N.S.W.United Radio Dist.,Shop 32,Ash St.,Sydney. 

A.C.T.J.B.Young Ltd., Kingston, Canberra. 

S.A.MACK'S ELECTRONICS 

199 Rundle Street, Adelaide. 

Truscott Electronics, 62 Hindmarsh Sq. 

VIC.Danish Hi-Fi Pty.Ltd. 

941 Burke Road, Camberwell.(Tel. 82-4839) 

Q'LD.(Distributors) BRISBANE AGENCIES, 

76 Wickham Street, Fortitude Valley. 


SOLE AUSTRALIAN AGENTS 

(O.W.I >) 

INSTRUMENTS PTY. LTD. 

6 Railway Walk, Camberwell, Victoria 
Telephone:82 1256 

Printed and published by Sungravure Pty. Limited, 


r ..—- ""1 

4 G.R.D. INSTRUMENTS PTY. LTD. 

i 6 RAILWAY WALK, CAMBERWELL, VIC. 

§ Please post details of § 

£ Labcraft Turntables to:-. 

NAME . 


f .STATE . GRD16 
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Jones Street, Broadway, at Morley Avenue, Rosebery. 



















CAN EARN 
BIG MONEY 

IN 

TELEVISION! 


ASK YOURSELF THESE 
3 QUESTIONS! 

1. Am I in a dead-end job? 2. Could 
I earn more by learning more? 3. 
Could I use my spare time to get 
ahead? 

If the the answer is yes, there is 
room for you in radio/television! 

NOW IS THE TIME 
TO TRAIN! 

Does your job offer good prospects 
— real security? Does it hold your 
interest? If not, now is the time to do 
something about it. Television is ex¬ 
panding daily. It’s the most exciting 
subject you can study. The sky’s the 
limit for the trained man . . . but only 
the trained man. Radio and television 
technicians are in huge demand. Train 
for success now, in Australia’s fastest- 
growing industry! Join the ranks of 
skilled men ... the Australian Radio 
and Television College can train you 
for a bright future with unlimited pros¬ 
pects. Send for the free booklet 
“Careers in Radio and Television” . . . 
and find out how A.R.T.C. can bring 
you success—in your own business or 
as well-paid technical staff! 

A.R.T.C. CAN TRAIN YOU AS IT HAS 
THOUSANDS OF OTHERS 

For over 30 years A.R.T.C. has successfully 
trained thousands of progressive Australians who 
realised how much the training could mean to 
them. Now they’re making big money in 
radio and television. Training can bring you 
success, too. 


rewarding career in 
The future belongs to 


FOR A FEW PENCE PER DAY YOU CAN 
STUDY THE A.R.T.C. WAY 

... in your spare time, you can equip 

yourself for a - - — - J 

radio/television. 
the trained. 

The A.R.T.C. “Service Engineering 
Course” teaches you from the . ground 
up . . . step by step ... at your own 
pace. Remember, opportunity is always 
knocking for the trained man! 

PRACTICAL UP-TO-DATE LESSONS 

At the work benches and lecture halls of 
A.R.T.C. — or in your own home by corres¬ 
pondence — you can learn every necessary 
aspect of radio and television, every applica¬ 
tion of fundamental principles. The Course 
gives you both basic and advanced instruction 
in all phases. 



No previous experience or high educational 
standard required . . . only enthusiasm and 

normal intelligence. A.R.T.C. will give you 
all the instruction you need. Each lesson is 
made easy to understand by numerous illus¬ 
trations and diagrams. The Course adapts itself 
to your requirements, your speed. It’s up to 
you! Instruction is individual and intensely 
practical. 


THOUSANDS OF SUCCESSFUL STUDENTS 
HAVE PROVED THIS 

Make spare-time money! 

Make your spare time earn money 
for you while training at home. 

Many students make extra money 
after only a few weeks’ tuition. Use 
the modern A.R.T.C. workshops, if 
more convenient. 


GET INTO ONE OF THESE 

PROFITABLE CAREERS 
IN RADIO/TELEVISION 


GET INTO ONE OF THESE 
PROFITABLE CAREERS 

There is a career for you in one of 
the many phases of radio/television, in¬ 
cluding manufacture, servicing, re¬ 
search. sales, executive positions in 
broadcasting and television, armed 
forces. 

A.R.T.C. can help you gain one of 
these sought-after careers. Remember, 
it’s the trained man who wins, every 
time! 

MAIL COUPON NOW! 

Safeguard your future! You are invited to send 
in the coupon below. A.R.T.C. will mail you 
by return their big free and post-free booklet, 
“Careers in Radio and Television.” This ex¬ 
citing book shows you definite steps you can 
take towards a big future—how you can suc¬ 
ceed in life and find satisfaction in doing a 
worthwhile job well. 


AUSTRALIAN RADIO 
AND TELEVISION 
COLLEGE 

E. s. & A. 


Cnr. Broadway and City Road, Sydney. 
(Opp. Grace Bros.) Phone 211-4244 (3 lines.) 



PTY. LTD 
BANK BUILDING, 


AUSTRALIAN RADIO & TELEVISION 
COLLEGE PTY. LTD., 

206 Broadway, Sydney, N.S.W. 

Dear Sir , 

Please send me , without obligation , your free 
booklet “Careers in Radio and Television .” 

NAME ..„.......... 


ADDRESS - 


Printed by Sungravure Pty. Limited, of Jones Street, Broadway, at Morley Avenue, Rosebery 

































